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IN RECOGNITION 


The Soil Survey of Illinois was organized under the supervision of the 
late Dr. Cyril G. Hopkins. The work progressed for eighteen years under 
his guidance and the first eighteen soil reports bear his name as senior 
author. On October 6, 1919, Dr. Hopkins died in a foreign land in the serv- 
ice of the American Red Cross. It is the purpose to carry on to completion 
this great work of the Illinois Soil Survey in the spirit, and along the same 
general plan and lines of procedure, in which it was begun. . 
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INTRODUCTORY NOTE 


It is a matter of common observation that soils vary tremendously in their 
productive power, depending upon their physical condition, their chemical 
composition, and their biological activities. For any comprehensive plan of soil 
improvement looking toward the permanent maintenance of our agricultural 
lands, a definite knowledge of the various existing kinds or types of soil is a 
first essential. It is the purpose of a soil survey to classify the various kinds of 
soil of a given area in such a manner as to permit definite characterization for 
description and for mapping. With the information that such a survey affords, 
every farmer or land owner of the surveyed area has at hand the basis for a 
rational system of improvement of his land. At the same time the Experiment 
Station is furnished an inventory of the soils of the state, upon which intelli- 
gently to base plans for those fundamental investigations so necessary for 
solving the problems of practical soil improvement. 

This county soil report is one of a series reporting the results of the soil 
survey which, when completed, will cover the state of Illinois. Each county 
report is intended to be as nearly complete in itself as it is practicable to make 
it, even at the expense of some repetition. There is presented in the form of an 
Appendix a general discussion of the important principles of soil fertility, in 
order to help the farmer and land owner to understand the significance of the 
data furnished by the soil survey and to make intelligent application of the same 
in the maintenance and improvement of the land. In many eases it will be of 
advantage to study the Appendix in advance of the soil report proper. 

Data from experiment fields representing the more extensive types of soil, 
and furnishing valuable information regarding effective practices in soil man- 
agement, are embodied in form of a Supplement. This Supplement should be 
referred to in connection with the descriptions of the respective soil types found 
in the body of the report. 
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BUREAU COUNTY SOILS 


By J. G, MOSIER, 8S. V. HOLT, E. VAN ALSTINE, anv F. W. GARRETT 
Preparep ror Pusuication ay L, H. SMITH! 


FORMATION 

Bureau county is located in the west central-northern part of Illinois, the 
northwest corner being about twenty-six miles from the Mississippi river. There 
is much variation in the soils, due to the many agencies that have been instru- 
mental in their formation. The northwestern part of the county is in the sand 
and gravel terrace formed by the Rock and Green rivers. An extension of this 
terrace to the southeast that reaches to Bureau ereck without doubt indicates 
a former connection between the Rock and Illinois rivers. 

During the Glacial period snow and ice accumulated in the region of Labra- 
dor and to the west of Hudson Bay to such an amount that the mass pushed 
outward from these centers, especially southward, until a poimt was reached 
where it melted as rapidly as it advanced. In moving across the country from 
the far north the ice gathered up all sorts and sizes of material, including clay, 
silt, sand, gravel, and boulders. Some of these materials were carried for hun- 
dreds of miles and rubbed against surface rocks and against each other, pro- 
ducing large quantities of rock flour. When, thru the melting of the ice, the 
limit of advance was reached, the material carried by the glacier was deposited, 
accumulating in a broad undulating ridge or moraine. When the ice melted 
more rapidly than the glacier, advanced, the terminus of the glacier would re- 
cede and the material would be deposited somewhat irregularly over the area 
previously covered. 


THE GLACIATIONS OF BUREAU COUNTY 


During the Glacial period there were six distinct and separate glacial ad- 
vances as follows, in order of their occurrence: 

(1) The Nebraskan, which did not touch Illinois. (2) The Kansan, which 
covered parts of Hancock and Adams counties. The Weymouth soil was de- 
veloped from the surface of the Kansan glacial material. (3) The Ilinoisan, 
which covered all of the state except the northwest corner (practically all of 
Jo Daviess county), the southern part of Calhoun county, and the seven south- 
ernmost counties. The Sangamon soil was formed from the surface of the IIli- 
noisan drift. (4) The Iowan, which covered a part of northern Illinois. The 
area covered by this advance is difficult to determine because of the later glacia- 
tions. At about the close of the Iowan glacial advance, loess or wind deposits 
were made. The surface of this material was formed into the Peorian soil, which 
was buried by the early Wisconsin glaciation. (5) The early Wisconsin glacia- 
tion, which covered the northeastern part of the state as far west as Peoria and 
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south to Shelbyville. (6) The late Wisconsin glaciation, which extended to the 
west line of McHenry county and south to the town of Milford in Iroquois county. 

Only three of these glacial advances covered all or part of Bureau county, 
burying the old soils and producing new ones. The first of these was the Tlli- 
noisan glacier, which probably covered the entire county. Subsequent glaciers 
covered most of this deposit leaving the Illinoisan drift exposed only in the south- 
western part of the county, including Towns 15 North, Ranges 6 and 7 Hast, 
and the western tier of sections in Town 14 North, Range 8 East. -A system of 
moraines extends across the first two townships and marks the northern limit 
of the exposed IIlinoisan drift. The Illinoisan glacier was followed by the 
Iowan, which covered most of the county north of Town 15 North. Nearly all 
of the Iowan. drift, however, has been covered by a subsequent glacier. The map, 
page 3, shows the approximate area of the Iowan glaciation now exposed. 

The latest glacial advance that reached this county was the early Wis- 
eonsin, which covered the eastern two-thirds of the county and built up a very 
extensive moraine known as the Bloomington morainie system. This forms the 
ridge upon which Providence and Milo are located. This moraine extends to 
the northward and forms the divide between the Rock and the Illinois rivers. 
Tn the northeast part of the county the Bloomington system is formed by two 
ridges, an outer or western, and an inner or eastern ridge, the latter of which 
passes out at the northeast corner of the county. The Illinoisan moraine in the 
southwestern part of the county extends southeastward and merges with the 
Bloomington moraine. A fourth glaciation, the late Wisconsin, did not reach 
the county, but the water from the melting ice and the sediment which it ecar- 
ried down the Rock river undoubtedly played an important part in the forma- 
tion of new soils and the modification of the old ones in the northwestern part 
of the county. 

The material transported by the glacier varicd with the character of the 
rocks over which it passed. Granites, limestones, sandstones, shales, ete., were 
encountered by the glacier, and both large and small masses of these were torn 
from their resting places by the enormous denuding power of the ice, ground 
up more or less together, and moved along with the glacier and later deposited 
as the ice melted. A pressure of forty pounds per square inch is exerted by a 
mass of ice one hundred feet thick, and these ice sheets were hundreds and 
possibly thousands of feet in thickness. The ice, together with the boulders and 
pebbles carried in it, thus beeame a powerful agent for grinding and wearing 
away the surface over which it passed. Ridges and hills were rubbed down, 
valleys were filled with the debris, and the surface features were changed en- 
tirely. When the ice melted, this material was deposited, and it is known as 
boulder elay, till, glacial drift, or simply drift. 

The thickness of this deposit in Bureau county varies from a few feet to 
about 600 feet, the greatest. depth being in the old valley thru which the Rock 
river is supposed to have reached the Tlinois. The average depth of drift in 
this county is at least 200 feet, and may possibly be as much as 300 feet. In 
many places strata of sand occur in the glacial drift. Old soils and fragments 
of trees are frequently encountered in the drift at depths as great as 130 feet. 
These soils represent interglacial periods when the glaciers receded, during 
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which ordinary conditions prevailed. It is believed that the drift in this county 
is deeper than any other in the state. The till, especially at a few feet in depth, 
is of a bluish color, and is commonly designated as blue clay. 


PHYSIOGRAPHY AND DRAINAGE 


Bureau county varies in topography from hilly to flat. These variations 
are due: first, to deposition of material transported by streams; second, to 
irregular deposition of material carried by glaciers; third, to material piled 
up by the wind, giving a dune topography; and fourth, to erosion by streams. 
The material deposited by streams gives rise to flat or very slightly undulat- 
ing flood plains or older terrace deposits. These are found principally along 
the Illinois river, Bureau creek, and the Green river. In some cases the ter- 
race deposits are slightly rolling, owing probably to the deposition of bars in 
broad, rather strong, currents of water. 

The peculiar topography of glacial areas is due to the fact that the drift 
material was not uniformly distributed thrnout the mass of ice, and when the 
ice melted it left the material in irregular heaps. The morainic areas are char- 
acterized by a peculiar billowy topography produced by the irregular piling up 
of material at the end of the glacier and by the covering up of ice masses in 
the moraines which, when they melted, produced depressions. The intermorainic 
areas vary in topography to a slight extent, giving a gently rolling character 
to the land. 
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The dune topography occurs in the northwestern part of the county within 
the terrace area and on the adjacent uplands. The terrace, during the time of 
the melting glacier, was largely covered by water and received deposits of gravel, 
sand, and finer material. Much of the sand and silt was reworked by the wind 
and piled up into dunes. The erosion topography occurs along nearly all streams 
outside of the terrace area. The east side of the Bloomington moraine in the 
southern part of the county is rather badly eroded by a large number of small 
streams. 

There are three rather distinct drainage areas in the county: one in the 
southwestern part (the Spoon river basin, which is a part of the Iinois basin) ; 
one in the northwestern part (the Green river basin, which is really a part of 
the Rock river); and one in the eastern and southeastern part, which drains 
either directly into the Illinois river or into Bureau creek, which flows into the 
Illinois. Approximately two-thirds of the county is in this last drainage area. 
The county originally contained a large area of swamp land that has recently 
been drained into the Green river by means of dredge ditches. 

The altitudes of some places in Bureau county are as follows: Arlington, 
762 feet; Buda, 767; Bureau Junction, 480; Casbeer, 746; Depue, 472; Green 
Oak, 725; Ladd, 653; La Moille, 803; Malden, 705; Manlius, 795; Milo, 885; 
Mineral, 636; Neponset, 829; New Bedford, 650; Ohio, 917; Princeton, 718; 
Providence, 975; Spring Valley, 465; Sheffield, 671; Tiskilwa, 519; Van Orin, 
807; Walnut, 714; Wyanet, 656; Yorktown, 638; Zearing, 761. 

The highest point recorded in Bureau county occurs on the Bloomington 
moraine northeast of Providence, where the land rises to 987 feet above sea 
level. About a mile north of the village of Ohio the same moraine attains a 
height of approximately 940 feet. The lowest point in the county is 431 feet, 
giving a range of 556 feet in altitude. The Bloomington moraine, representing 
the outer edge of the Wisconsin till sheet, has a number of points over 900 feet 
in height. To the east of this moraine the drop is somewhat gradual until a 
height of approximately 750 feet is reached, while to the west of this moraine 
the drop reaches 650 fect. This gives about 100 feet more of relief to the west 
than to the east. One decided break oceurs in the moraine, thru which the 
canal passes at the present time and which at one time formed the valley thru 
which the Rock river probably flowed to the Illinois. 


SOIL MATERIAL AND SOIL TYPES 


Altho the county has been largely covered by glaciers, the glacial drift does 
not constitute any large part of the material from which the soils have been 
derived directly. The county has been covered by a stratum of wind-blown or 
loessial material that varies from four to twelve feet or more in thickness. This 
constitutes the material from which the soil has been formed. In the terrace 
region in the northwest part of the county, the streams have mixed this to a 
greater or less extent with matcrial, often coarser, that has been carried and 
deposited by them. 

In general, the loessial material is deeper on the Illinoisan and Iowan drift, 
beeause, being older, there has been more time for deposition. It is also deeper 
on the flat areas than on the rolling ones because of the fact that erosion has 
removed much from the rolling land, in some cases leaving the glacial drift ex- 
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Taste 1.—Som Tress or Burnav County, ILLINois 


Soil Area in Area Percent 
type Name of type square in of total 
No. tuiles acres area, 

(a) Upland Prairie Soils (200, 500, 700, 900, 1100) 
-26 |Brown silt loam......0. 0.0 ccc ee eee ee 295,398 53.41 
-60 [Brown sandy loam. . 12,934 2.34 
-20 |Black clay loam...... 979 .18 
25 Black silt loam... 0.02.20. 6 cece ee nee 4,813 .87 
-28 |Brown-gray silt loam on tight clay 83 .O1 
=81 Dune sant. ..cccascde nes eaweucweneuesg eae teenage 160 .02 
-90 |Gravelly loam..... 20. ee eee 1,005 18 
315,372 | 57.01 

(b) Upland Timber Soils (200, 500, 700, 900, 1100) 
-34 |Yellow-gray silt loam. ..............-.- 2 ee 78.37 50,157 9.07 
~35 |Yellow silt loam..........00 0.0. cece eee eens 56.88 36,403 6.58 
-64 |Yellow-gray sandy loam.............. 000 cee eee 21 134 02 
135.46 86,694 15.67 

(ec) Terrace Soils (1500) 

1527 |Brown silt loam over gravel................-.2.00.. 59.65 38,176 6.90 
1560 jBrown sandy loam.................. 002.00. e eee 27 94 17,882 3.24 
1561 [Black sandy loam. ...........00.. 0.0 e eee eee 13.48 8,627 1.56 
1581, [Dune SAD iiss 5. cicrns tate samrnerteseeaasnanesy 10.79 6,906 1.25 
1550 jBlack mixed loam............-2 20.020 e eee ee eee ee 3.93 2,515 46 
1525 | Black silt loam..........0.00-000 000 e eee eee eee 4,92 3,149 87 
1564 [Yellow-gray sandy loam..... .........-. 000. ee eee 4.96 3,174 .58 
1571 |Brown fine sandy loam............ 0.000 p eee 1.82 1,165 .21 
1520 |Black clay loam.........0..0 00. e cece eee eee reese 66 422 08 
1568 |Brown-gray sandy loam on tight clay.............. 2.44 1,562 -28 
1536 |Yellow-gray silt loam over gravel............ 0 ..... 8.31 2,118 .38 
1564.4) Yellow-gray sandy loam on gravel................. 33 211 04 
1560.4|Brown sandy loam on gravel....... 12 77 OL 
1528 |Brown-gray silt loam on tight clay... AZ 109 02 
1590 [Gravelly loam....... 0... cece ce ce tees eke 109 02 
134.69 86,202 15.60 

(d) Swamp and Bottom-Land Soils (1300, 1400) 
ae | MOT etic cena canniqs senyitenanamienes 39.81 25,478 61 
TAL | | Deep Peat ac es dacnsag . Ghee eaa tinaid beer emedeane 10.00 6,400 1.16 
1402 |jMedium peat on clay.......0 20... eee 3.22 2,061 .387 
1410° {Peaty loam. i.2coogna:geusca tank. gn toad ae tebe 17.07 10,925 1.98 
1420 |Black clay loam.........0....000.0 cece cece 25 160 -02 
1425 [Black silt loam........ 0.00. cee eee 6.82 4,365 .79 
1426 |Deep brown silt loam. ........00.. 0.000.000.0000 12.90 8,256 1.49 
1450 (Black mixed loam.......0000 0062000 cen ee 66 422 .08 
1461 |Black sandy loam.......... 0... c cece es 8.76 5,606 1.01 
_ 99.49 63,673 | _ 11.51 
NRLGE esas node ls vauhe bones dee eonkoreete ivan cees 1.82 1,165 .21 
Total area of county..... 2.2.02. ccc cee eee eee eee 864,23 553,105 | 100.00 
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posed. The various agencies that have been at work in the formation and trans- 
portation of soil material necessarily give the soils of the county a varied char- 
acter. In addition to the transporting agencies, the accumulation of organic 
matter has gone on in the swamps and, to a slightly less extent, upon the up- 
lands, and this together with the mineral material, has added to the complexity 
of the soils. 

Many of the smaller streams originally did not have distinct channels, but 
flowed sluggishly in broad shallow valleys, or ‘‘sloughs.’’ In some eases the 
streams flowing into these from the upland were sufficiently swift to transport 
fine gravel and coarse sand, while in other cases nothing but the finer material 
was carried. This has given rise to soils that contain some gravel and sand in 
areas where normally only fine material would be found. 

The soils of Bureau county are divided into the following classes: 

(a) Upland Prairie Soils—These are rich in organic matter. This land 
was originally covered with prairie grasses, the partly decayed roots of which 
have been the source of the organic matter. The flat prairie land contains a 
higher amount of this constituent than the undulating or rolling prairie, because 
the grasses and roots grew more luxuriantly there, and the higher moisture 
content retarded their decay. 

The upland prairie soils include some areas of recent timber growth where 
certain kinds of trees have spread over the prairie, but this forestation has not 
been of sufficient duration to produce the characteristic timber soils. These areas, 
of greater or less width, are found along the border of most timber tracts, so 
that the timber actually extended a little farther than the soil type indicates. 

(6) Upland Timber Soils-——These include a large part of the upland that 
was formerly covered with forests. These soils contain much less organic mat- 
ter than the prairie soils, beeause the large roots of dead trees added but little, 
and the surface accumulations of leaves, twigs, and fallen trees were burned by 
forest fires or suffered almost complete decay. The timber lands are divided 
chiefly into two subclasses—the undulating and the hilly areas. 

(c) Terrace Soils——These include bench lands, or second bottom lands. 
They were formed by deposition from streams overloaded with coarse sediment 
during the melting of the glacier and subsequently. Finer deposits which were 
later made upon the coarse gravelly material now constitute the soil. 

(d) Late Swamp and Bottom-Land Soils—These inelude the present over- 
flow lands, or flood plains of streams, and the very poorly drained lowlands, 
where peats and peaty loams have been formed. 

Table 1 gives the area of cach type of soil in Bureau county, and its per- 
centage of the total area. The accompanying map shows the location and 
boundary of each type of soil, even when the type covers but a few acres. 


INVOICE OF PLANT FOOD IN BUREAU COUNTY SOILS 
SOIL ANALYSIS 
The composition reported in the accompanying tables is, for the more ex- 
tensive types, the average of several analyses. These analyses show that soils, 
like most things in nature, are variable; but for general purposes the average 
may be considered sufficient to characterize the soil type. 
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The chemical analysis of a soil, obtained by the methods here employed, 
gives the invoice of the total stock of the several plant-food materials actually 
present in the soil strata sampled and analyzed, but it should be understood 
that the rate of liberation, as explained in the Appendix, page 41, is governed 
by many factors. 


THE SURFACE SOIL 


In Table 2 are reported the amount of organic carbon (the best measure 
of the organic matter) and the total amounts of the six important elements of 
plant food—nitrogen, phosphorus, sulfur, potassium, magnesium, and calecium— 
contained in 2 million pounds of the surface soil of each type in Bureau county. 
Because of the inadequacy of information furnished by mere averages with 
respect to limestone content and soil acidity, these figures are not included in 
ihe tabulated results. For a more complete explanation of this point see note in 
the tables. 

The variation among the different types of soil with respect to their con- 
tent of important plant-food elements is very marked. For example, the deep 
peat contains, in the plowed soil of an acre, 22 times as much nitrogen as the 
dune sand, but it carries only one-fourth as much potassium as the brown silt 
loam. Similar variations are found with respect to the other elements. 

It is important to note that some of the plant-food elements are present in 
very limited quantities as compared with crop requirements. Some simple 
eomputations are of interest in this connection. Take, for example, a four-field 
crop rotation of wheat, corn, oats, and clover. Assuming yields of 50 bushels 
of wheat per acre, 100 bushels of corn, 100 bushels of oats, and 4 tons of clover, 
it will be found that the most common soil of Bureau county, the brown silt 
loam of the prairie, does not contain more than enough total nitrogen in the 
plowed soil for the production of such yields for nine rotations (36 years), and 
the other extensive upland soils in the county are even poorer in this element. 

With respect to phosphorus the condition differs only in degree. The brown 
silt loam contains no more of this element than would be required for fifteen 
crop rotations if such yields were secured as are suggested above. On the other 
hand, the potassium in the surface layer of this common soil type is sufficient 
for about 25 centuries if only the grain is sold, or for about 400 years even if 
the total crops should be removed and nothing returned. 

These general statements relating to the total quantities of these plant 
food materials in'the plowed soil of the most prevalent type in the county cer- 
tainly emphasize the fact that the supplies of some of these necessary elements 
of fertility are extremely limited when measured by the needs of large crop 
yields for even one or two generations of people. 


THE SUBSURFACE AND SUBSOIL 


In Tables 3 and 4 are recorded the amounts of plant food in the subsurface 
and the subsoil of the different types of soil in Bureau county. It should be 
remembered, however, that these supplies are of little value unless the top soil 
is kept rich. These tables also show great stores of potassium and only limited 
amounts of nitrogen and phosphorus, in agreement with the data for the sur- 
face stratum presented in Table 2. 
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DESCRIPTION OF INDIVIDUAL SOIL TYPES 
(a) UPLAND PRAIRIE SOILS 


The upland prairie soils of Bureau county cover 492.77 square miles, or 
57.01 percent of the area of the county. They are usually either brown or black 
in color, owing to the large organic-matter content. They occupy the less roll- 
ing, but not swampy, areas. 


Brown Silt Loam (226, 526, 726, 926, 1126) 


The brown silt loam is the most important as well as the most extensive type 
in Bureau county. It covers an area of 461.56 square miles, or 53.41 percent of 
the area of the entire county. This type occupies the slightly undulating to 
rolling areas of the prairie land, both morainal and intermorainal. The irregu- 
larities are due in a slight measure to erosion, but primarily to irregular deposi- 
tion of material by the glaciers. While surface drainage is generally good, there 
are many places where the use of tile is necessary to remove the excess of water, 
and it is doubtless true that tile could be advantageously used to a greater ex- 
tent than it is being used at present. 

The soil is formed from a wind-blown or loessial material which covers the 
region to a depth of from two to twelve feet, the deeper deposit being over the 
Illinoisan and Iowan drift sheets. This material is mostly composed of the 
different grades of silt, the soil constituent intermediate in fineness. Altho 
brown silt loam is normally a prairie soil, yet in some limited areas forests 
have recently invaded it. They have not, however, changed it materially. These 
forests consist largely of black walnut, wild cherry, hackberry, ash, hard maple, 
and elm. A black-walnut soil is recognized generally by farmers as being one 
of the best timber soils because of the fact that it still contains a large amount 
of organic matter, characteristic of prairie soils. After the growth of several 
generations of trees, the organic matter may become so reduced that the soil 
would then be classed as a timber type. 

The surface soil, 0 to 624 inches, is a brown silt loam varying on the one 
hand to black as it grades into black clay loam (1120), or black silt loam (1125), 
and on the other hand to grayish brown or yellowish brown as it grades into 
the timber types. It contains a sufficient amount of the coarser constituents 
(coarse silt and fine sand) to make it work easily and yet enough fine silt and 
clay to give it stability and cause it to granulate. Where the brown silt loam 
oceurs near the sandy loam, the type contains some sand and it may even in- 
clude small areas of sandy loam that are not large enough to be shown on the 
map. It contains from 65 to 80 percent of silt, 10 to 15 percent of clay, and 
15 to 30 percent of sand. 

The organic-matter content varies from 3.7 to 6.6 percent, with an aver- 
age of 5.2 percent, or 52 tons per acre. In the more rolling morainal areas there 
is less organic matter than in the low, richer, and poorly drained parts, the 
larger moisture content of the latter encouraging a ranker growth of grasses and 
roots and at the same time furnishing more favorable conditions for their pres- 
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ervation. The organic matter becomes less where the type grades into the 
yellow-gray silt loam (534, 934, and 1134). 

The natural subsurface stratum varies from 9 to 16 inches in thickness, and 
from, a dark brown or even black to a yellowish brown silt loam. Both eolor 
and depth vary with the topography, the type being lighter and shallower on 
the more rolling areas. Both the surface and subsurface are lighter in color 
where the type grades into the yellow-gray silt loam. The subsurface as sam- 
pled (635 to 20 inches) contains 3.1 percent of organic matter, or 62 tons per 
acre. The natural subsurface is thicker in the lower, heavier, and poorly 
drained areas. This condition is due to the fact that deep cracks form in these 
low areas during periods of drouth, which allow some of the dark surface soil 
to be washed down by the rains, thus producing a deep layer of black soil. 

The natural subsoil begins at a depth of 12 to 22 inches. It is a yellow 
or drabbish clayey silt or silty clay, somewhat plastic when wet. Where the 
drainage has been good, the color varies from a pale to a bright yellow, but 
where drainage has been poor it approaches a drab or an olive with pale yellow 
mottlings or a yellow with motilings of drab, due to a lack of oxidation of iron. 

The layer of loessial material is so deep that the drift rarely forms any 
part of the subsoil to a depth of 40 inches. Variations of the subsoil occur in 
limited areas adjacent to the sandy loam, and are due to the presence of more 
or less sand in the subsoil. In some small areas the subsoil passes into sand, 
indicating a sand deposit before the loess was deposited. 

Treatment—When the virgin brown silt loam was first cropped, the soil 
was in fine tilth, worked easily, and large crops could be grown with much less 
work than now. Continuous cropping, however, to corn or corn and oats with 
the burning of corn stalks, stubble, grass, and in many eases even straw, has 
destroyed the tilth in a great measure and now the soil is more difficult to work, 
washes badly, runs together, and bakes more readily. Unless the moisture eon- 
ditions are very favorable, the ground plows up cloddy and unless well-dis- 
tributed rains follow, a good seed bed is difficult to produce. The clods may 
remain all season. Much plant food is locked up in them and thus made un- 
available, so that the best results cannot be obtained. This condition of poor 
tilth may become serious if the present methods of management continue; it 
is already one of the factors that limits crop yields. The remedy is to increase 
the organic-matter content by plowing under every available form of vegetable 
material, such as farm manure, corn stalks, straw, clover, stubble, and even 
weeds. 

The deficiency of organie matter in the soils is shown by the way the fall- 
plowed land runs together during the winter. Much more work is required to 
produce a seed bed than was formerly the case. The result is that corn is fre- 
quently planted in poorly prepared seed beds and as a consequence it ‘‘fires’’ 
badly. Fall-plowed land should be disked early and deep for the purpose of 
conserving moisture, raising the temperature, and making plant food available. 

The addition of fresh organic matter is not only of great value in improving 
the physical condition of this type of soil, but it is of even greater importance 
because of its nitrogen content and because of its power, as it decays, to Hb- 
erate potassium from the inexhaustible supply in the minerals of the soil, and 
phosphorus from the phosphate contained in or applied to the soil. 
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For permanent, profitable systems of farming on brown silt loam, phos- 
phorus should be applied liberally; and sufficient organie matter should be pro- 
vided to furnish the necessary amount of nitrogen. On much of the type, lime- 
stone is already becoming deficient. An application of 2 tons of limestone, where 
needed, and 14 ton of finely ground rock phosphate per acre every four years, 
with the return to the soil of all manure made from a rotation of corn, corn, 
oats, and clover, will maintain the fertility of this type, altho heavier applica- 
tions of phosphate may well be made during the first two or three rotations, 
and the first application of limestone may well be 4 tons per acre. If grain 
farming is practiced, the rotation may be wheat, corn, oats, and clover, with an 
extra secding of clover (preferably sweet clover) as a cover crop in the wheat, 
to be plowed under late in the fall or in the following spring for corn; and most 
of the crop residues, including the clover chaff from the seed crops, should also 
be plowed under. In live-stock farming, the regular rotation may be extended 
to five or six years by seeding both timothy and clover with the oats, and pastur- 
ing one or two years. Alsike may well replace red clover at times, in order to 
avoid clover sickness. In either system, alfalfa may be grown on a fifth field 
and moved every five years, the hay being fed or sold. For results secured in 
ficld experiments on brown silt loam, see page 52 of the Supplement. 


Brown Sandy Loam (260, 560, 760, 960, 1160) 


Brown sandy loam occurs chiefly in the western part of the county. It 
covers 20.21 square miles, or 2.34 percent of the area of the county. In topog- 
raphy it is somewhat undulating, owing to the fact that sand was deposited over 
much of the area in the form of low dunes. The soil was later formed from this 
sand. In other areas, the undulating character of the surface is due to irregu- 
lar deposition of the glacial drift, while in still others the irregularities are due 
to erosion. In these latter cases sand has been added to the soil thru the agency 
of wind. Small areas of brown sandy loam have been covered with forest, but 
not long enough to change the character of the soil to any extent. 

The surface soil, 0 to 624 inches, is a brown sandy loam, varying in color 
from. black to light brown or yellowish brown. In sand content it varies from 
50 to 80 percent, but the larger part of the area is of the more sandy phase, with 
approximately 65 to 70 percent of sand. The organic-matter content of the 
surface stratum varies from 1.6 to 3.4 percent, with an average of 2.3 percent, 
or 23 tons per acre. The amount is less in the more sandy phase, which usually 
occupies the more rolling or dune-like parts. 

The noiural subsurface varies from 6 to 18 inches in thickness and is mostly 
yellowish brown, brownish yellow, and yellow in color. The subsurface is not 
separated from the subsoil by a distinct line, but passes into it gradually, as 
indicated by the gradual change in color, and usually by an increase in sand 
content. The stratum is deeper on well-drained areas where roots are able to 
penetrate to a considerable depth. The amount of organic matter in the stratum 
sampled (624 to 20 inches) varies from 1.3 to 1.7 percent, averaging 1.5 percent, 
or 30 tons per acre. 

The natural subsoil begins at a depth of 12 to 24 inches. It varies in 
physieal eomposition from a sandy silt to a yellow medium sand. The stratum 
20 to 40 inches contains about .6 percent of organic matter. 
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Treatment.—This type is generally well drained. A few small areas need 
artificial drainage. 

In the management of brown sandy loam, the organic matter should be 
increased or at least maintained by turning under farm manure, erop residues, 
and legumes. Organic matter, in addition to furnishing nitrogen, will prevent 
the movement of sand by the wind, which is very likely to take place on the 
more sandy areas as the organic content is diminished. On the very sandy 
areas, cowpeas or sweet clover are good legumes to grow. Ground limestone and 
organic manures are of the greatest importance in the improvement of this soil. 
While the total supply of phosphorus is much less than in the brown silt loam, 
the porous character of the subsurface and subsoil, which affords a deep feed- 
ing range for plant roots, is likely to more than counterbalance this lack, so that 
the application of phosphorus is not advised except where other limiting soil 
factors have been provided for. Initial applications of 3 to 4 tons per aere of 
limestone should be made with about 2 tons every four or five years thereafter. 


Black Clay Loam (520, 920, 1120) 


Black clay loam is one of the types that represent the flat, heavy, prairie 
land that is sometimes called ‘‘gumbo,’’ because of its sticky character. Its 
formation in the fiat, poorly drained areas is due to the accumulation of organic 
matter and the washing in of clay and fine silt from the slightly higher adjoin- 
ing lands. This type occupies 979 acres, or .18 percent of the area of the county. 

The surface soil, 0 to 624 inches, is a black, granular, plastic clay loam 
varying to black clayey silt loam. It contains about 7.4 percent of organic 
matter, or 74 tons per acre. 

The natural subsurface stratum has a thickness of 10 to 16 inches, and 
varies from a black at the top to a pale yellowish drab clay loam, usually some- 
what heavier than the surface soil. The stratum as sampled (624 to 20 inches) 
contains about 3.4 pereent of organic matter, or 68 tons per acre. The stratum 
is pervious to water, owing principally to the jointing or checking from shrinkage 
in times of drouth. 

The subsoil to a depth of 40 inches varies from a drab to a yellowish drab 
silty clay. As a rule, the iron is not highly oxidized, because of poor drainage 
and lack of aeration. Concretions of carbonate of lime are sometimes found. 
The perviousness of the subsoil is about the same as that of the subsurface, and 
is due to the same cause. When thrown out on the surface where wetting and 
drying may take place, it soon breaks into small cubical masses. 

Black clay loam grades into other types, especially into black silt loam and 
brown silt loam. The washing in of silty material from the higher surrounding 
land, especially near the edges of the area, gives the surface a silty character. 
This change is taking place more rapidly now than formerly, when washing 
was largely prevented by prairie grasses. 

Treatment.—Drainage is the first requirement in the management of this 
type. It is easily tile drained where an outlet. is obtainable. Keeping the soil 
in good tilth is very essential, and thoro drainage helps to do this to a great 
extent. 

As the organic matter is destroyed by cultivation and nitrification, and as 
the limestone is removed by cropping and leaching, the physical condition of 
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the soil becomes poorer, and as a consequence it becomes more difficult to work. 
Both organic matter and limestone develop granulation, a very necessary con- 
dition for maintaining the tilth, especially of heavy soils. The organic matter 
should be maintained by turning under farm manure and crop residues, such 
as corn stalks and straw, and by the use of clovers and pasture in rotations. 

Altho the sample collected in Bureau county shows no limestone present, 
this type is likely to vary in this respect. It is therefore advisable to apply the 
simple tests for limestone described in the Appendix (page 43), and in ease 
limestone is not present this material should be applied at the rate of at least 
2 tons per acre. 

While black clay loam is one of the best soils in the state, yet the clay and 
humus which it contains give it the property of shrinkage and expansion to 
such a degree as to be somewhat objectionable at times, especially during drouth. 
When the soil is wet, these constituents expand, and when the moisture evap- 
orates or is used by the crops, they shrink. This results in the formation of 
eracks which are sometimes as much as two or more inches in width at the surface 
and extend with lessening width to two or three feet in depth. These cracks 
allow the soil strata to dry out rapidly, and as a result the crop is injured thru 
lack of moisture. They may do considerable damage by ‘‘blocking out,’ hills of 
corn and severing the roots. While cracking may not be prevented entirely, 
good tilth and a soil mulch will do much toward that end. Both for aeration 
and as a means of producing a mulch for conserving moisture, cultivation is 
more essential on this type than on the lighter types of soil. It must be remem- 
bered, however, that cultivation should be as shallow as possible in order to avoid 
injuring the roots of the corn. 

The results of field experiments on this type of soil are given on page 64 
of the Supplement. 


Black Silt Loam (225, 525, 725, 925, 1125) 


Black silt loam oceupies low, flat areas or sloughs, occurring in situations 
somewhat similar to those of the black clay loam (—20), but it has had more of 
the coarser material washed in, and as a result is somewhat friable and silty. 
Tt covers a total area of 4,813 acres. In topography, this type is flat and naturally 
poorly drained. 

The surface sowl, 0 to 634 inches, is a black silt loam varying on the one 
hand to brown silt loam, and on the other to black clay loam, and even grading 
toward muck in some cases. It is quite granular, and as a result is very pervious 
to both air and water. It contains 10.1 percent of organic matter, or 101 tons 
per acre. This is one of the richest soils in organic matter excepting the peats. 

The natural subsurface is from 12 to 16 inches thick, and is a black to a 
dark brown clayey silt loam becoming drab or yellowish drab at the beginning 
of the subsoil. The subsurface stratum (624 to 20 inches) contains 4.9 percent 
of organic matter, or 98 tons per acre. 

The subsow is a yellow or drabbish yellow clayey silt that permits free move- 
ment of water. 

Treatment.—In the management of this type the same precautions should 
be observed with respect to drainage and the maintenance of organic matter as 
in the management of black clay loam. 
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Brown-Gray Silt Loam on Tight Clay (228, 528, 1128) 


Brown-gray silt loam on tight clay is found only in small isolated areas that 
cover altogether but 83 acres. These areas usually occupy depressions in which 
some peculiar conditions of drainage have produced this soil. 

The surface soil, 0 to 62% inches, is a brown silt loam with areas of a grayish 
tint, especially when the soil becomes dry following a rain. The surface stratum 
contains about 4.1 percent of organic matter, or 41 tons per acre. 

The subsurface is a gray silt loam becoming more yellow as the subsoil is 
approached. It is slowly pervious to water. This stratum contains 1.7 percent 
of organic matter. A sudden decrease in the organic matter content of the sub- 
surface is characteristic of this type. 

The subsoil is a tough, plastic, impervious clay, of a brownish gray or yellow 
color. 

Treatment—The first requirement of this type is good drainage, and this 
is somewhat difficult to secure at first because of the impervious character of 
the soil. After the soil is thoroly tile-drained, from 3 to 5 tons per acre of 
erushed limestone should be applied, and deep rooting crops, such as red, mam- 
moth, or preferably sweet clover, should be grown. These legumes, along with 
any available manure and crop residues, should be turned under for soil im- 
provement. Applications of from 1% to 1 ton per acre of rock phosphate should 
be made every four or five years until 2 tons have been applied. 


Dune Sand (581, 781, 981, 1181) 


The dune sand on the upland occurs as small, irregular patches scattered 
over the sandy-loam areas and widely distributed over the west half of the 
county. They represent the higher dunes of this county, which have never been 
covered with finer material or from which the fine material has been removed 
by wind and water. The total area is 160 acres, or .02 percent of the area of 
the county. This dune sand type does not differ from the terrace dune sand, 
and for further discussion of its character and treatment the reader is referred 
to the description of terrace dune sand (page 25). 


Gravelly Loam (290, 790, 990, 1190) 


Gravelly loam occurs principally in Towns 15 and 16 North, Range 7 East, 
in small irregular areas, and covers altogether 1,005 acres in this county. 

The surface soil, 0 to 634 inches, is a brown gravelly loam containing 2.2 
percent of organic matter, or 22 tons per acre. 

The subsurface is a light brown gravelly sandy loam, having an organic- 
matter content of 1.1 percent. 

The subsoil is a yellowish or brownish gravel. 

Treatment.—Where this type does not contain too much coarse material, 
good crops may be grown. It is necessary that the organic matter be maintained 
or even increased. 


(b) UPLAND TIMBER SOILS 


The upland timber soils occur as irregular zones along streams and on or 
near somewhat steep morainal ridges. They are characterized by a yellow, yel- 


20 Som Report No. 20 [December, 


lowish gray, or gray color, which is due to their facilities for oxidation and to 
their low organie-matter content. The deficiency of organic matter has been 
caused by the long-continued growth of forest trees. After the forest invaded 
the prairies two effects were produced: first, the shade from the trees prevented 
the growth of prairie grasses, the roots of which are mainly responsible for the 
large organic-matter content in prairie soils; second, the trees themselves added 
very little organic matter to the soil, for the leaves and branches either decayed 
completely or were burned by forest fires. Furthermore, the organie matter that 
had been produced by the prairie grasses became gradually dissipated during 
the occupation of the land by the trees. As a result, the organie-matter content. 
of the upland timber soils has been reduced until it is decidedly lower than 
that of the adjacent prairie land. Several generations of trees were necessary 
to produce the present condition of the soil. 

The upland timber soils comprize 135.46 square miles, or 15.67 percent of 
the entire area of the county. 


Yellow-Gray Silt Loam (234, 534, 734, 934, 1134) 

Yellow-gray silt loam generally occurs in the outer timber belts along 
streams. The type covers 78.37 square miles, or about 9 percent of the entire 
area of the county. In topography it is sufficiently rolling for fair surface drain- 
age without much tendency to wash if proper care is taken. 

The surface soil, 0 to 644 inches, is a yellow, yellowish gray, gray, or gray- 
ish brown, silt loam, pulverulent, but not granular. The more nearly level areas 
are gray in color, while the more rolling phase of the type is a grayish yellow or 
brownish yellow. As the type approaches the brown silt loam it becomes de- 
cidedly darker. The organic-matter content varies from 2 to 3.5 pereent, with 
an average of 2.6 percent, or 26 tons per acre. The greatest variation in the 
organic-matter content is found in the more rolling areas where erosion has taken 
place. 

In some places it is extremely difficult to draw the line between the long- 
cultivated and somewhat eroded brown silt loam, and the yellow-gray silt loam. 
This is especially true in some parts of the upper Illinoisan glaciation, notably 
in Town 14 North, Range 8 East, and Towns 15 North, Ranges 6 and 7 East. 
Here the brown silt loam. is quite rolling and the slopes have in some eases eroded 
sufficiently so that they are mapped as yellow-gray silt loam. They probably 
never have been timbered. 

The variation in texture of the surface stratum is due, to some extent, to 
the irregular deposition of sand by the wind. In some of the yellow-gray silt 
loam areas near the former extensive swamp, sand has been blown onto the up- 
lands, thus increasing the normal amount of sand to such an extent that some 
very small areas, not sufficiently large to map, are sandy loams. 

The natural subsurface stratum varies from 3 to 5 inches in thickness on 
the more rolling parts and from 8 to 14 inches on the more level areas, with an 
average of about 10 inches. It is usually a gray, grayish yellow, or yellow silt 
foam. The organic-matter content of the stratum sampled (624 to 20 inches) 
varies from .6 to 1 percent, with an average of .8 pereent, or 16 tons per acre. 
The physical composition of the subsurface varies with the surface. 

The subsoil is a yellow or a mottled grayish yellow clayey silt or silty clay, 
somewhat plastic when wet, but friable when only moist. It is pervious to 
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water. The subsoil varies in physical composition even more than the surface 
stratum. Frequently boulder clay constitutes part or all of the subsoil. Some- 
times sand may be encountered in the subsoil at a depth of from 30 to 40 inches. 
The sand was deposited by the wind previous to the deposition of the loess which 
constitutes most of the soil material of the upland in Bureau county. 

This type drains well except on some of the more level and older forested 
areas, where a somewhat tough and tight clayey layer has developed that re- 
tards the movement of water. 

Treatment.—tIn the management of yellow-gray silt loam, it is very neces- 
sary to maintain or even to increase the organic-matter content. This is neces- 
sary in order to supply nitrogen and liberate mineral plant foods; to give the 
soil better tilth; to prevent running together during heavy rains; and to pre- 
vent erosion on the more rolling phase. Rotations should be practiced that for 
a time at least will keep the soil in pasture, clover, or alfalfa, and reduce the 
tilled crops to a minimum acreage. 

The samples analyzed showed considerable acidity especially in the sub- 
surface. In such eases ground limestone should be applied in order that legumes 
may be grown successfully. An initial application of 2 to 4 tons per acre is 
suggested, after which 1 to 2 tons per acre every four or five years will probably 
be sufficient. Since the soil is poor in phosphorus, this element should be applied. 
In permanent systems of farming, finely ground natural rock phosphate will be 
found the most economical form in which to supply the phosphorus, altho when 
prices are normal steamed bone meal or acid phosphate may well be used tem- 
porarily until plenty of decaying organie matter can be provided. 

For results from practical field experiments upon yellow-gray silt loam, see 
page 65 of the Supplement. 


Yellow Silt Loam (235, 535, 735, 935, 1135) 


Yellow silt loam oceurs as hilly and badly eroded land on the inner timber 
belts adjacent to the streams, usually in narrow irregular strips with arms ex- 
tending up the small valleys. The type covers an area of 56.88 square miles, 
or 6.58 percent of the area of the county. 

The surface soil, 0 to 624 inches, is a yellow or grayish yellow friable silt 
loam. It varies greatly in color, owing to recent erosion. In places the natural 
subsoil may be exposed, and this gives it a decidedly yellow color. When freshly 
plowed the soil appears yellow or grayish yellow, but when it becomes dry after 
a rain it is decidedly gray. The surface soil in some places may be composed 
of boulder clay, which usually contains more or less gravel. The area of this, 
however, is very limited. Near sandy-loam areas the surface soil may be some- 
what sandy and may even beeome a sandy loam, but these areas are usually 
too small to be shown on the map. The organic-matter content varies from 2 
to 2.4 percent, with an average of 2.2 percent, or 22 tons per acre. 

The natural subsurface varies from an inch or two to 12 inches in thick- 
ness, and is usually a yellow silt loam, altho on the steepest slopes it may con- 
sist of a clayey silt loam. In other places it may contain a considerable amount 
of sand. The organic-matter content of the stratum sampled (624 to 20 inches) 
is about 14 tons per aere. 

The subsoil is normally a yellow clayey silt. On the more eroded areas, 
however, it may be composed in part or entirely of boulder elay or drift, and 
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where the wind has transported a great deal of sand the subsoil may be sandy 
or even a sand. 

Treatment.—The first and most important point in the management of this 
type is the prevention of general surface-washing and gullying. I the land 
is cropped at all a rotation should be practiced that will require cultivated 
crops as little as possible and allow pasture and meadow most of the time. If 
tilled, the land should be plowed deeply and contours should be followed as nearly 
as possible in plowing, planting, and cultivating. Furrows should not be made 
up and down the slopes. Every means should be employed to maintain and to 
inerease the organic-matter content. This will help to hold the soil and keep 
it in good physical condition so that it will absorb a large amount of water 
and thus diminish the run-off. (See Bulletin 207, ‘‘Washing of Soils and Meth- 
ods of Prevention.’’) 

Aceording to the analyses of the samples of yellow silt loam collected in 
Bureau county, limestone is sometimes present in the subsoil but none of this 
material is contained in the surface or subsurface. However, it is known that 
in this general region of the state limestone occasionally occurs in abundance in 
the subsurface stratum. In view of this fact, therefore, it is recommended that 
the test for soil acidity, as deseribed in the Appendix, be made. If this test in- 
dicates the absence of limestone near the surface, then this material should be 
applied at the rate of 2 to 4 tons per acre. 

One of the best crops to be grown on land that is gullied or is likely to wash 
badly is sweet clover. This furnishes a large amount of good pasture and en- 
courages the growth of blue-grass. Both the clover and the blue-grass tend to 
hold the soil and prevent washing. Alfalfa is another good legume crop to be 
grown on this type of soil. It will be useless, however, to sow either sweet clover 
or alfalfa if the soil is acid. 

For an aceount of experiments with yellow silt loam soil the reader is re- 
ferred to page 67 of the Supplement. 


Yellow-Gray Sandy Loam (964, 1164) 


The total area of yellow-gray sandy loam amounts to but 134 acres. It 
occurs along Bureau creek where the sand has been blown onto the upland. 

The surface soil, 0 to 6%% inches, contains 1.6 percent of organic matter, 
or 16 tons per acre, and consists of a yellow or a grayish yellow sandy loam. 

The subsurface contains .6 percent of organic matter, or 12 tons per acre. 
Tt is more sandy than the surface and passes into a yellow sand. 

The subsoil is a yellow sand. 

Treatment.—The primary consideration in the management of this type is 
the inereasing of the organic-matter content. This may be done by turning un- 
der farm manure, crop residues, and legume crops. From 3 to 4 tons per acre 
of limestone may well be applied for the successful growing of clovers. 


(c) TERRACE SOILS 


Terrace soils have been developed on terraces or old fills in valleys. <A large 
area in the northwestern part of Bureau county was formerly rather low and 
swampy. This is a broad terrace formed by deposits made by the Rock and 
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Green rivers during the period when the early and the late Wisconsin glaciers 
were melting. Large amounts of sand and gravel were carried down the flooded 
Rock river and were spread out over an extensive area in this part of the state 
forming a region known as the Winnebago swamp. This deposit is more than 
200 feet deep. It is very probable that the old valley that connected the Rock 
river with the Illinois aided in producing the extreme width of the terrace in 
this region. Much of the sand that was deposited by streams was re-worked 
by the wind, producing the sand dunes of the county. Distinet terraces are 
found along Bureau ereek and some of its tributaries as well as along the IIli- 
nois river. These were formed in the usual way by the partial filling up of 
the valley by overloaded streams which later cut down thru this fill, leaving 
the terrace from 20 to 50 feet above the present flood plain of the stream. 


Brown Silt Loam over Gravel (1527) 


Brown silt loam over gravel covers 59.65 square miles, or nearly 7 percent 
of the area of the county. A few small areas oecur along Bureau creek and 
its tributaries, but most of the type is to be found in the terrace region in the 
west half of the county. The topography varies from flat to slightly undulating. 

The surface soil, 0 to 624 inches, is a brown to a dark brown granular silt 
loam containing from 3.3 to 7.8 percent of organie matter, with an average 
of 5 percent, or 50 tons per acre. In this constituent it differs but little from 
the brown silt loam of the upland. In physical composition the soil varies from 
a dark brown clayey silt loam to a silt loam with a considerable percentage of 
sand. Oceasionally very small areas of sandy loam occur which are not large 
enough to be shown on the map. 

The natural subsurface stratum varies from 8 to 12 inches in thickness and 
is a brown to a yellowish brown silt loam, containing in many cases a perceptible 
amount of sand. 

The subsoil usually consists of a pale yellow to a drabbish or grayish yellow, 
slightly clayey silt, but it varies considerably. In some places the subsoil is 
rather sandy and may even pass thru gray-colored sand, and in others some 
gravel is found mixed with the finer clayey material. 

Treatment—RMuch of the type has been artificially dramed. The strata are 
pervious and afford ready movement of water. Gravel or sand is not usually 
encountered until a depth of 55 to 60 inches has been reached. This deposit 
would afford good underdrainage if the water table could be lowered sufficiently. 

In the management of this type, organic matter must be maintained by 
every available means, especially on the undulating phase. The phosphorus 
content is slightly lower than that of the upland brown silt loam. With respect 
to phosphorus the same treatment is recommended as that given for the upland 
brown silt loam, page 14. Applications of from 2 to 3 tons per acre of limestone 
will in all probability be profitable for the growing of clovers. 


Brown Sandy Loam (1560) 


Brown sandy loam covers an area of 27.94 square miles, or 3.24 percent of 
the area of the county. It is confined mostly to the northwestern part of the 
terrace or swamp area. In topography, it varies from flat to somewhat rolling, 
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the rolling character being produced by sand dunes. In the sand dune areas: 
it usually occupies the lower lying parts. 

Lhe surface soil, 0 to 63% inches, is a brown sandy loam containing about 
3.1 percent, or 31 tons per acre of organic matter. It varies in texture from a 
somewhat fine to a coarse sand. 

The natural subsurface is about 14 inches in thickness and consists of a 
brown to a brownish yellow sandy loam, rather variable in sand content. The 
organic-matter content is 1.7 percent, or 34 tons per acre, in a stratum 1314 
inches thick. 

The subsoil varies from a yellow silty sand to a yellow sand. 

Treatment.—All strata are pervious to water so that underdrainage takes 
place readily. Natural drainage is not always sufficient and therefore it is some- 
times advisable to resort to artificial drainage. 

After drainage, the maintenance of organic matter and nitrogen are the 
most important considerations in the management of this type. These materials 
may be provided by utilizing the farm manure produced and supplementing this 
by turning under corn stalks, straw, and clovers when these are not fed on the 
farm. Altho the content of phosphorus is not high, fair results may be ob- 
tained without the application of phosphorus because of the large feeding range 
of the plant roots in this loose soil. In time, however, as the content is re- 
duced, applications of this element will doubtless be profitable. Since all strata 
‘of this type of soil are lacking in limestone, an initial application of 3 to 4 
tons per acre of this material should be made, with 1 to 2 tons every four or 
five years thereafter. 


Black Sandy Loam (1561) 


Black sandy loam is found entirely in the terrace area in the northwest part 
of the county. It is most abundant in the vicinity of Green river, an area 
which was at one time oceupied by an old lake or swamp. The topography is 
flat with only very slight undulations, rarely more than a foot or two in height. 
The total area covered amounts to 8,627 acres. 

The surface soil, 0 to 625 inches, is a black sandy loam, usually containing 
sufficient clay to render the soil slightly plastic. This stratum contains in the 
main about 6.4 percent of organic matter, or 64 tons per acre, altho the organic- 
matter content varies rather widely, and small local areas contain a sufficient 
amount to be classed as peaty loam. Soils of this kind do not usually possess 
plasticity. 

The natural subsurface soil, which is from 14 to 16 inches in thickness, varies 
from black to brown in color, and passes into a yellowish sandy material in the 
subsoil. In some places a perceptible amount of gravel occurs. The stratum 
sampled (62g to 20 inches) contains 2.2 percent of organie matter, or 44 tons 
per acre. 

The subsoil varies from a yellow, drabbish yellow, or drab, clayey sand to 
a yellow or drab sand. It contains .9 percent of organic matter. 

Treatment.—The type generally needs drainage. Drainage and good eculti- 
vation are the principal points in its management. Spots of alkali are frequently 
found on which corn does not do well, and where oats lodge badly. Applica- 
tions of coarse stable manure, potassium salts, or a crop of sweet clover turned 
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under will enable a good crop of corn to be grown. Sweet clover does especially 
well on soil of this character. The black sandy loam is becoming slightly acid 
in many places. 


Dune Sand (1581) 


Dune sand of the terrace occupies 6,906 acres, or 1.25 percent of the area 
of the county. 

The surface soil, 0 to 624 inches, is a light brown or grayish yellow loamy 
sand containing about 1.1 percent of organic matter, or 11 tons per acre. 

The subsurface varies from a light brownish yellow to a yellow sand. It 
contains .7 percent of organic matter. 

The subsoil is yellow sand. 

Treatment—In the management of this type, the principal problems are 
to prevent blowing and to maintain the supply of nitrogen. In this county 
there would be very little blowing of these sandy areas if they were left in 
their natural state. In many places the native vegetation has been destroyed 
by pasturing too closely or by cropping, thus giving the wind an opportunity 
to do its work. This results in the formation of ‘‘blow-outs,’’? which are simply 
small areas, from a fraction of an acre to five acres in size, from which the 
sand is being blown. The sand from these blow-outs usually covers some better 
soil in the vicinity. The action of the wind may result in the ruin of the land 
if some protection is not given it. Wind erosion on this soil is worse than water 
erosion on other soils. Sand possesses very little cohesion, and it therefore is 
readily moved by the wind; but when organic matter is added this acts as a 
feeble cement that is sufficiently strong, however, to bind the particles together 
and thus prevent blowing. 

To prevent the movement of sand by the wind, it is necessary either to 
have wind breaks, or to keep the soil covered with vegetation, or to incorporate 
organie matter. The latter two methods are really the only practical ways of 
preventing blowing. Every means should be used for increasing the organic 
matter content and for keeping a cover crop on the soil during the larger part 
of the year. Small grains are better adapted to accomplish this than corn. 

The plants that are best adapted to sand dunes are legumes, which to a 
very large extent are independent of the nitrogen in the soil. It is interesting 
to know that a few legumes have adapted themselves to the sand to a remark- 
able degree. The climbing wild bean is a legume that is growing very abundantly 
on sand areas. It reseeds itself without any difficulty, and wheat or rye fields 
are soon covered with a growth of this plant after the crop has been removed. 
In some cases a ton or more to the acre is produced. It would seem that this 
plant might weil be distributed over all the sand areas, especially those that are 
likely to blow. 

Cowpeas are well adapted to growing on these sand soils. They furnish 
a large amount of organic matter to hold the sand and also the necessary nitro- 
gen for growing other crops. Where wheat or rye is grown, the drill, with peas, 
should follow the binder. Normally they will make sufficient growth to add a 
considerable supply of organic matter and protect the soil during the winter. 
If the land is reseeded to wheat, the cowpeas may well be allowed to stand and 
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the wheat seeded in them, leaving the vines to protect the sand during the 
winter. Recent experiments show that two of the best crops for sand are sweet 
clover and alfalfa. 


Fie. 1—A Large ‘*Biow-our’’? with Many SMALLER ONES IN THE DISTANCE 
A Sanp Farm May Soon Be Rugvep By NEGLECT 


In the growing of a corn erop on sandy land, the lower blades usually die 
prematurely. This is commonly spoken of by farmers as ‘‘firing’’ and is at- 
tributed to a lack of moisture. While a deficiency of moisture may be responsi- 
ble to a certain extent, the trouble is more often due to a lack of the element 
nitrogen. <A liberal supply of organic matter, especially that from legumes, will 
do much to prevent firing. 

In the management of a crop on sandy land, cultivation should be prac- 
ticed no more than is absolutely necessary and should then be as shallow as 
possible. Sand is naturally well adapted to prevent moisture from evaporating, 
and there is no necessity for any more cultivation than is really necessary to 
kill the weeds. Some farmers in Michigan never cultivate their corn crop on 
sand soil, but instead cut out what few weeds there ‘are with a hoe, and they 
succeed in raising larger crops than where cultivation is practiced. 

Foresting is a practical way of conserving these sand soils. Black locust 
(a leguminous tree) seems to do exceptionally well on sand. One difficulty that 
has been experienced is that the locust tree is damaged by borers; but if it is 
used to start a growth and hold the sand temporarily, other trees may then be 
interplanted with the result that the sand will be held permanently. After the 
blowing of sand is once stopped, very careful treatment is required to prevent 
a recurrence of the trouble. Pasturing should be done very carefully, so that 
the grass will not be entirely destroyed. 

While the acidity is not high, the sand soil is entirely devoid of limestone. 
For satisfactory results, therefore, an application of from 2 to 4 tons per acre 
of limestone is recommended, and the supply should be maintained by subse- 
quent applications every four or five years. When potash salts can be secured 
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at reasonable cost, their use is likely to produce profitable results, at least tem- 
porarily, in getting under way systems of permanent improvement. This ap- 
plies more especially to the level areas, which were originally sandy swamps. 

As the nitrogen content is exceedingly low, successful crop production on 
this type of soil rests upon the building up of the supply of this element, and 
this can be accomplished thru the growth of legumes as recommended above. 

The phosphorus content of this sand type is not high, only 780 pounds per 
acre of this element being present in the plowed soil, but it exists to a con- 
siderable extent in other constituents than sand grains. This is shown by some 
work of the United States Bureau of Soils in which two types of sandy soil, 
glacial sand and sandy loam, were separated into coarse and fine particles. Hach 
grade was analyzed for phosphorus, and it was found that as an average of the 
two soils the fine portion was eighteen times as rich in the element phosphorus 
as the coarse. Under successful cropping, the limited amount of phosphorus 
contained in this dune sand would sooner or later become exhausted, altho field 
experiments might not indicate a need of phosphorus at first. 


Fig. 2.—Tuer TRAILING WILD BEAN HoLps THE SAND AND ADDS NITROGEN AND 
ORGANIC MATTER 


The total supply of potassium is much smaller than is found in the more 
common soils. As to its availability for growing crops on sandy soils, field ex- 
periments have shown some discrepancies in results, owing probably to a varia- 
tion in the condition in which the potassium exists. Definite recommendations, 
therefore, regarding the application of potassium to this type of soil must await 
the collection of more reliable information. (On swamp sands and sandy loams 
long exposed to leaching, potassium is often the first limiting element, especially 
where a fair supply of humus exists, as in the so-called ‘‘black sand.’’) 

For an account of field experiments on sand soil see page 70 of the Sup- 
plement. 
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Black Mixed Loam (1550) 


Black mixed loam occurs in the terrace region in the northwest part of the 
county, principally in Town 18 North, Range 7 East. The total area covered 
amounts to 2,515 acres. The topography is flat with occasional slight undula- 
tions not more than two feet in height. 

The surface soil, 0 to 6% inches, is a black loam, so variable in composition 
that it cannot be divided into distinct soil types. Small areas may be peat, 
others peaty loam, black clay loam, or sandy loam, and this mixed character 
makes it impossible to separate it into distinct types. The surface stratum con- 
tains about 10.5 percent of organic matter, or 105 tons per acre. 

The natural subsurface usually varies from 14 to 18 inches in thickness, 
and is a black mixed loam becoming drab or drabbish yellow with depth. The 
organic-matter content is approximately 3.9 pereent, or 78 tons per acre in a 
stratum twice the thickness of the surface soil. 

The subsoil is variable in composition and color, but usually consists of a 
mixture of clay, silt, sand, and gravel. It contains about 1.2 percent of organic 
matter. 

Treatment—tThis soil is very rich in organic matter, nitrogen, and phos- 
phorus. The first thing to be considered in the management of this type is drain- 
age, and the pervious character of the strata enables this to be accomplished 
very readily where the proper outlet can be obtained. This type contains many 
alkali areas, the treatment of which should be the same as that recommended for 
the alkali spots in the black sandy loam (1561) described above. 


Black Silt Loam (1525) 


Black silt loam is found in the terrace area of the western part of the 
county, and occupies the low, undrained areas of the higher part of the ter- 
race. The total area amounts to 3,149 acres. The topography is flat with an 
occasional slight undulation of a foot or two. These higher parts are frequently 
strongly alkaline, and require special treatment before corn and oats ean be 
grown successfully, 

The surface sowl, 0 to 624 inches, is a black silt loam, which varies from a 
clayey silt, bordering on black clay loam, to a slightly sandy phase. Occasional 
patches which are very high in organic matter cause the type to grade toward 
clayey muck. This stratum contains about 6.1 percent of organic matter, or 
61 tons per acre. 

The natural subsurface, which is represented by a stratum 12 to 20 inches 
thick, is a black silt loam varying on one hand to a black clay loam, and on 
the other to sandy loam. The subsurface stratum as sampled (624 to 20 inches) 
contains about 5.9 percent of organic matter, or 118 tons per acre. 

The subsoil is a blackish to drabbish yellow clayey silt or silty clay, frequently 
containing some pebbles and a considerable amount of sand in local areas. It 
contains about 2.1 percent of organic matter. In one area a bright, brownish 
yellow stratum about 2 or 3 inches in thickness was found in the subsoil. This 
material contained so much phosphorus as to cause the subsoil sample, 20 to 
40 inches, to show over 33,000 pounds per aere. 

Treatment. —The first requirement of this soil is drainage, and this, with 
good cultivation, is about all that is needed for the present. 
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Yellow-Gray Sandy Loam (1564) 


Yellow-gray sandy loam occurs in the terrace in the northwest part of the 
county and covers 3,174 acres. It represents some of the higher areas, together 
with many sand dunes, that have been covered with finer material. The char- 
acter of the soil has been somewhat modified by the growth of forests consist- 
ing principally of black oak (Quercus marylandica). The topography varies 
from flat to somewhat rolling, the latter condition being caused by sand dunes. 

The surface soil, 0 to 624 inches, is a yellow to grayish yellow and brownish 
yellow sandy loam, usually containing large amounts of sand and grading into 
dune sand in many places. On this type, many small areas, especially those 
having dune topography, could be mapped as sand, were the areas large enough. 
The surface stratum contains about 2.4 percent of organic matter, or 24 tons 
per acre. 

The subsurface varies from a silty sand or even a sandy silt to pure sand, 
and is usually yellow in color. There is a decrease in the amount of organic 
matter in the subsurface, the analysis of which shows only .7 percent. 

The subsoil consists of a yellow silty sand or sand. 

Treatment.—The type is rather low in productiveness, due to the low or- 
ganic-matter content. The best way to improve this condition is to turn under 
manures and all crop residues possible. The addition of limestone to the amount 
of 3 or 4 tons per acre will permit the growing of clover, which is so effectively 
used for soil renovation. Sweet clover could be used to excellent advantage on 
this type. The entire crop with the exception of the seed should be turned 
under. 


Brown Fine Sandy Loam (1571) 


In the northeast township of the county, there are several areas of brown 
fine sandy loam that aggregate 1,165 acres. This type varies in topography 
from flat to slightly undulating. 

The surface soil, 0 to 624 inches, is a brown fine sandy loam, varying on 
one hand to a brown silt loam, and on the other hand to a brown medium sandy 
loam. It contains some small areas of ordinary sandy loam that represent low 
dunes. The organie-matter content is about 4.4 percent, or 44 tons per acre. 

The natural subsurface is represented by a stratum 8 to 12 inches thick, 
and is a brown fine sandy loam, usually becoming more sandy with depth until 
it passes into a yellow silty sand. The subsurface stratum as sampled (674 to 20 
inches) contains about 1.9 pereent of organic matter, or 38 tons per acre. 

The subsoil is a yellow to a drabbish yellow silty sand, frequently passing 
into almost pure medium sand. 

Treatment.—After drainage, the maintenance of organic matter and nitro- 
gen is the principal consideration in the management of this type. Applica- 
tions of 3 or 4 tons per acre of limestone should be made for the successful grow- 
ing of clover. 


Black Clay Loam (1520) 


A few areas of black clay loam are found on the upper terrace that aggre- 
gate but 422 acres. The topography is flat. 
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The surface soil, 0 to 64% inches, is a black, plastic, granular clay loam, 
varying toward a black silt loam. It contains about 7.5 percent of organic 
matter, or 75 tons per acre. 

The natural subsurface, 10 to 18 inches in thickness, is a black to a dark 
drab clay loam, considerably heavier than the surface. The stratum as sampled 
(62% to 20 inches) contains about 4.2 percent of organic matter, or 84 tons per 
acre. 

The subsoil is a heavy drab to yellow clay loam, containing about 1.5 per- 
cent of organic matter. It contains in some cases a small amount of gravel. 

Treatment.—Drainage igs the first requirement of this type. In spite of 
the heavy character of the strata, drainage takes place readily, due to the joints 
in the soil produced by shrinkage in times of drouth. 

In this type it is doubly necessary to maintain the supply of organic matter 
in order to keep the soil in good physical condition and to give it easy working 
qualities. Limestone also must be maintained for the same purpose. 


Brown-Gray Sandy Loam on Tight Clay (1568) 


Brown-gray sandy loam on tight clay is scattered over a considerable area 
of the terrace, but not in large tracts. The total area covered by the type is 
1,562 acres, or .28 percent of the entire county. For some reason a large amount 
of very fine material has been deposited at variable depths in this type, which 
has resulted in producing a tight layer thru which water passes with great diffi- 
culty. This has changed the color of the subsurface soil to a gray, and has 
rendered the soil less valuable. The topography of this type is generally fiat. 

The surface soil, 0 to 624 inches, is a brown to a grayish brown sandy loam. 
When freshly plowed, the grayish color becomes more evident shortly after a 
rain. Usually the gray shows up in small areas not more than three to six 
rods in diameter. This stratum contains about 2.8 percent of organie matter, 
or 28 tons per acre. In physical composition it varies somewhat toward a brown 
silt loam. 

The natural subsurface is represented by a layer 8 to 12 inches thick which 
consists of a grayish sandy silt loam that varies to a gray sandy loam. The 
organie-matter content of the stratum 62% to 20 inches is about 1.4 percent. 

The subsoil is rather variable. The tight clay is not uniform in depth, but 
may oecur at depths ranging from 16 to 30 inches. The thickness, too, is varia- 
ble. The subsoil in general is a gray to yellowish gray sand with the tight 
stratum consisting of a sandy clay or a clayey sand. 

Treatment.—Drainage is one of the first requirements of this type of soil. 
The presence of the tight clay stratum in the subsoil retards drainage to such 
an extent that the lines of tile must be placed not more than four or five rods 
apart, and even closer than this would be better. Deep-rooting crops are very 
desirable, especially sweet clover, but it must be remembered that inoculation and 
plenty of limestone are needed in growing it. The deep roots penetrate the tight 
clay layer and will in time render it more pervious. At the same time, organic 
matter must be added to the soil to increase granulation. As the limestone moves 
downward, it too has a beneficial effect on granulation and tends to make the 
soil more porous. Since the soil is acid, 4 or 5 tons per acre of limestone should 
be applied at first with about 2 tons every four years afterward. 
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Yellow-Gray Silt Loam over Gravel (1536) 

Yellow-gray silt loam over gravel occurs principally along the streams in 
the eastern and southern parts of the county as terraces from 40 to 60 feet 
above the present bottom land. The total area amounts to 2,118 acres. The 
topography varies from flat to slightly undulating, in some cases with a rather 
steep incline to the present flood plain. The areas occur as remnants of the 
former fill along Bureau creek and its branches, and also along the Illinois river. 

The surface soil, 0 to 624 inches, varies from a grayish yellow to a yellow 
silt loam, containing about 1.6 percent of organic matter, or 16 tons per acre. 

The subsurface is a yellow silt loam, with approximately .6 percent of or- 
ganic matter. 

The subsoil is a yellow silt to a clayey silt. The gravel stratum is from 38 
to 60 inches beneath the surface. 

Treatment.—The drainage is good, owing to the presence of the deep sub- 
soil gravel. The organic-matter content is very low, and every means should 
be used for increasing it. Limestone should be applied to permit the growing 
of large erops of legumes for soil improvement. In addition to these, straw, 
corn stalks, and all manure possible should be turned back into the soil. Phos- 
phorus should be applied as the type is somewhat deficient in this element. 


Yellow-Gray Sandy Loam on Gravel (1564.4) 

Yellow-gray sandy loam on gravel covers an area of 211 acres. It is al- 
most entirely confined to the terraees along the Illinois river. 

The surface soil, 0 to 624 inches, contains about 1.7 percent of organic 
matter or 17 tons per acre. 

The subsurface is a yellow silt loam, passing into sandy and gravelly silt, 
the gravel beginning at from 18 to 24 inches. The subsurface contains about 
.5) percent of organic matter. 

The subsoil is a silty gravel. 

Treatment.—This type of soil needs for its improvement all the organic 
matter that can be economically worked into it. Besides organic matter and 
nitrogen it is also in need of phosphorus and limestone. Since the gravel is so 
near the surface, the type is not a good one to resist drouth. 


Brown Sandy Loam on Gravel (1560.4) 

Brown sandy loam on gravel occurs along Bureau creek and covers an area 
of 77 acres. 

The surface soil contains about 2 percent of organic matter, or 20 tons per 
acre. It is a light brown sandy loam, the sand being mostly coarse. 

The subsurface contains approximately 1.2 pereent of organie matter. 

Treatment —The gravel is but 16 to 24 inches beneath the surface, and this 
renders the type a poor one to resist drouth. Its treatment should be similar 
to that recommended for the preceding type. 


Brown-Gray Silt Loam on Tight Clay (1528) 

The area of brown-gray silt loam on tight clay is very small, amounting to 
but 109 acres. It does not differ in character from, the upland type; therefore, 
for recommendations the reader is referred to the discussion of this type under 
upland soils. (See page 19). 
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Gravelly Loam (1590) 


There are only 109 acres of gravejly loam in the terrace. This should re- 
ceive the same treatment as the upland type bearing this name. (See page 19). 


(d) SWAMP AND BOTTOM-LAND SOILS 


The bottom land of the Illinoisan glaciation represents the older bottom 
lands, while the Iowan and early Wisconsin represent the newer ones. There 
is but little difference between the two. 


Mixed Loam (1354, 1454) 


The mixed loam is found along practically all the small streams of the 
county, forming flood plains varying from a few rods to a mile in width. It 
eovers a total area of 39.81 square miles, or 4.61 percent of the area of the 
county. Mixed loam varies widely in physical composition, including small areas 
of sand, sandy loam, silt loam, and even clay loam, These are usually so badly 
mixed that a separation is not practical. During flood times, the character of 
the soil may be changed entirely. 

The surface soil, 0 to 634 inches, consists of a mixed loam containing from 
3.6 to 6.1 percent of organic matter with an average of 4.9 pereent, or 49 tons 
per acre. The surface soil varies widely, a distance of a rod often giving en- 
tirely different kinds of soil. Small areas of peat may occur. 

The subsurface, to a depth of 20 inches, is a dark soil of varying texture, 
containing about 3.6 pereent of organic matter. 

The subsoil varies from a brown to a drab or yellowish clayey silt to sandy 
silt. It is sufficiently pervious for good drainage. 

Treatment.—No applications of plant food are advised for this type of soil, 
since it annually receives deposits from overflow sufficient to maintain the fer- 
tility of the soil. It usually grows good crops unless damaged by overflow or 
by poor drainage. 


Deep Peat (1401) 


Deep peat occurs mainly in the terrace region of the northwest part of the 
county. The total area covered is 6,400 aeres, or 1.16 percent of the area of 
the county. Some of these peat deposits are very deep. One in Seetion 11, 
Town 16 North, Range 7 East is said to be 65 feet deep, while the area in Sec- 
tions 10 and 11, Town 17 North, Range 7 East, is from 30 to 40 feet deep. 

The surface soil, 0 to 634 inches, eonsists of a brown to black, fairly well- 
decomposed material containing from 31 to 56 pereent of organic matter with 
an average of 43.7 percent, or about 220 tons per acre. 

The subsurface soil consists of material that is usually less decomposed than 
that of the surface. The samples taken contained the same percent of organic 
matter as the surface. 

The subsoil contains, as an average, about 31 percent of organic matter. 

Treatment.—The first requirement of this type is drainage. The best form 
of drainage, especially at first, is the open ditch. Peat, beeause of its loose, 
uncompacted condition, does not furnish a very good bed for tile. This may 
be remedied, however, by putting a board in the bottom of the ditch and plac. 
ing the tiles on that. 
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Characteristic of peat, this soil is extremely rich in nitrogen, is well sup- 
plied with phosphorus, but is very deficient in potassium, as compared with 
ordinary fertile soils. Where thoro drainage can be provided either by open 
ditches or by laying tiles deep enough to secure a solid bed for them, very 
marked improvement can be made in the productive power of deep peat by the 
liberal use of potassium, which is the only deficient element. Stable manure, 
as well as straw and other crop residues which contain a certain amount of 
potassium, can be used to supply this element, altho a more economical use of 
the manure is made when applied to soil that can utilize the nitrogen to better 
advantage than does peat. Experimental results, as obtained by the Experiment 
Station, as well as praetical experience on the part of farmers, have demon- 
strated that kainit and the mineral potassium compounds such as the chlorid, 
sulfate, or carbonate of potassium, are used on this kind of land with great 
profit. 

For an account of field experiments on deep peat the reader is referred to 
page 72 of the Supplement. 


Medium Peat on Clay (1402) 


Medium peat on clay oceurs almost entirely within the terrace region and 
it covers an area of 2,061 acres. The topography is usually flat. 

The surface soil, 0 to 62% inches, is a brown to black peat, and contains 
about 44 percent of organic matter. 

The subsurface is a sandy or clavey material containing about 20 percent 
of organic matter. The upper half of the subsurface is usually peaty, and the 
amount of organic matter gradually diminishes until at a depth of about 20 
to 25 inches it passes into drab clay or clayey sand. 

The subsoil varies largely in physical composition, but is usually a drab 
clay or a clayey sand. 

Treatment.—The first requirement of this type is drainage. Owing to the 
peculiar make-up of this soil its method of management may be rather variable, 
particularly with respect to the application of potassium. The peaty layer of 
the surface is very deficient in potassium while at the same time there is a large 
store of this element in the clay lying at varying depths below the surface. 
Sometimes good crops are obtained at once after drainage has been effected. 
Sometimes but one application of potassium is required to start production. 
Sometimes the first crop is poor but subsequent crops become better owing to 
the accumulation of potassium near the surface brought up from below by the 
roots of the previous crops. Sometimes the gradual mixing of the materials of 
the upper and lower strata thru tillage produces a good effect. Now and then 
farmers report great success in improving this kind of land by deep plowing or 
subsoiling, whereby the clayey material becomes incorporated with the peaty 
substance, 

Therefore, just what course to pursue in improving this land will depend to 
a large extent upon the depth of the peaty layer, and the farmer must be 
guided largely by experience. If, after thoro drainage has been effected, corn 
fails to grow well, the indication is that potassium is needed either to supply a 
natural deficiency or to overcome the effects of an alkaline condition that some- 
times exists in this kind of soil. 


34 Sor Rerorr No. 20 [December, 


Peaty Loam (1410) 


Within the terrace region a large amount of peaty loam is found, the total 
area being 17.07 square miles, which is about 2 percent of the area of the county. 

The surface soil, 0 to 634 inches, contains from 12 to 16 percent of organic 
matter. The mineral constituent is principally white sand. 

The subsurface contains from 3.2 to 4.5 percent of organic matter, with an 
average of 3.8 percent. 

The subsoil contains a little more than 2 percent of organic matter. 

Treatment—tThe first requirement of peaty loam is drainage. The types, 
peaty loam, (1410), black mixed loam (1450 and 1550), and black sandy loam 
(1461 and 1561) frequently have some areas which do not grow good erops, 
especially corn. The leaves of corn become striped with yellow, or turn yellow 
or brown. The growth is not large and the plant presents a leafy appearance 
due to the short joints of the stalk. These areas need potassium. It may be 
supplied by applying from 100 to 200 pounds per acre of potassium chlorid or 
potassium sulfate, or by turning under coarse manure, straw, or a green crop. 

Much of the peaty loam contains spots of alkali, which are so strongly charged 
that grain crops will not grow. <A crop of sweet elover turned under will be very 
beneficial on this alkali soil. 


Black Clay Loam (1420) 


Several small areas of black clay loam are found in the swamp region in 
Towns 16 and 17 North, Range 6 Bast. These cover a total area of 160 acres. 

The surface soil, 0 to 624 inches, is a black, plastic, very granular clay loam 
containing about 7.5 percent of organic matter, and grading in this respect 
toward clayey muck. 

The subsurface is a black clay loam containing 4.2 percent of organic 
matter. 

The subsoil is a dark drab clay loam containing 1.5 percent of organic 
matter. 

Treatment.—Good drainage and good cultivation are the things necessary 
in the management of this type. 


Black Silt Loam (1425) 


Black silt loam is found in the low, swampy part in Towns 16 and 17 North, 
Range 6 East, occupying an area of 4,365 acres. The area is very flat and at 
one time was a lake or swamp. 

The surface soil, 0 to 624 inches, is variable in organic-matter content, but 
averages about 13 percent, or 180 tons per acre. In physical composition it 
varies from a black clayey silt to a black sandy loam with some small areas of 
peat or clayey muck. 

The subsurface soil is a black clayey silt varying somewhat with the sur- 
face. It contains about 4.9 percent of organic matter. 

The subsoil is drab to drabbish yellow in color. It contains 2.9 percent of 
organic matter. 

Treatment—tThe first requirement of this type is drainage, and after this 
is provided but little else is necessary other than good cultivation. Spots of 
alkali are found. 
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Deep Brown Silt Loam (1426) 


Deep brown silt loam occurs only in the bottom land of the Iinois river. 
It covers 8,256 acres. It is flat and usually so wet and swampy that it cannot 
be cultivated. 

The surface soil, 0 to 634 inches varies from a clayey silt to a silt loam in 
texture, and from brown to black in color. It contains about 7.5 percent of 
organic matter. 

The subsurface contains approximately 4.2 percent of organic matter. It 
becomes somewhat heavier with depth. 

The subsoil varies to a greater extent than either of the other strata. In 
some cases peat or muck has been covered by deposits during floods, and these 
now form the subsoil. In one sample taken, the subsoil contained two times as 
much organic matter as the surface. 

Treatment. Where the land is workable good cultivation is about all that 
is necessary in the management of this type. 


Black Mixed Loam (1450) 


A number of small areas of black mixed loam occur in Town 17 North, 
Range 6 Kast, covering 422 acres. 

This soil is very similar to the terrace type of the same name (1550), and 
should be managed in the same manner. 


Black Sandy Loam (1461) 


Black sandy loam is found as a broad swampy plain along the Green river 
and covers 5,606 aeres, or about one percent of the area of the county. The 
area is very flat. 

The surface soil is a black sandy loam containing some clay and varying 
from a sandy clayey silt to a sandy loam with 65 to 70 percent of sand. It 
contains about 9.9 percent of organic matter, or 99 tons per acre. 

The subsurface soil contains 4.2 percent of organic matter, and varies some- 
what the same as the surface. 

The subsoil is drab in color and varies in physical composition from a sand 
to a clay loam, the most common being a sandy to a gravelly clay. The organic- 
matter content is about 1.6 percent. The subsoil frequently contains fragments 
of calcium carbonate. 

Treatment._Drainage and good cultivation are necessary for this type. 
Alkali spots are rather abundant. For treatment of alkali spots, see description 
of this type in the terrace (1561), page 24. 


APPENDIX 


EXPLANATIONS FOR INTERPRETING THE SOIL SURVEY 
CLASSIFICATION OF SOILS 


In order to intelligently interpret the soil maps, the reader must under- 
stand something of the method of soil classification upon which the survey is 
based. Without going far into details the following paragraphs are intended to 
furnish a brief explanation of the general plan of classification here used. 

The unit in the soil survey is the soil type, and each type possesses more 
or less definite characteristics. The line of separation between adjoming types 
is usually distinet, altho sometimes one type grades into another so gradually 
that it is very difficult to draw the line between them. In such exceptional cases, 
some slight variation in the location of soil-type boundaries is unavoidable. 

In establishing soil types several factors must be taken into account. These 
are: (1) the geological origin of the soil, whether residual, cumulose, glacial, 
eolial, alluvial, or colluvial; (2) the topography, or lay of the land; (3) the 
native vegetation, as forest or prairie grasses; (4) the depth and the character 
of the surface, the subsurface, and the subsoil, as to the percentages of gravel, 
sand, silt, clay, and organic matter which they contain, their porosity, granula- 
tion, friability, plasticity, color, ete.; (5) the natural drainage; (6) the agri- 
cultural value, based upon its natural productiveness; (7) the ultimate chemical 
composition and reaction. 

Great Soil Areas in Illinois.—On the basis of the first of the above men- 
tioned factors, namely, the geological origin, the state of Illinois has been divided 
into sixteen great soil arcas with respect to their geological formation. The 
names of these areas are given in the following list along with their correspond- 
ing index numbers, the use of which is explained below. For the location of 
these geological areas, the reader is referred to the general map published in 
Bulletins 123 and 193. 


100 Unglaciated, comprizing three areas, the largest being in the south end of the state 
200 Illinoisan moraines, including the moraines of the Illinoisan glaciation 
300 Lower Illinoisan glaciation, covering nearly the south third of the state 
400 Middle Iilinoisan glaciation, covering about a dozen counties in the west-central part 
of the state 
500 Upper Ilinoisan glaciation, covering about fourteen counties northwest of the middle 
Illinoisan glaciation 
600 Pre-Iowan glaciation, but now believed to be part of the upper Tlinoisan 
700 Iowan glaciation, lying in the central northern end of the state 
800 Deep loess areas, including a zone a few miles wide along the Wabash, Illinois, and 
Mississippi rivers 
900 Early Wisconsin moraines, including the moraines of the early Wisconsin giaciation 
1000 Late Wisconsin moraines, including the moraines of the late Wisconsin glaciation 
1100 Harly Wisconsin glaciation, covering’ the greater part of the northeast quarter of the 
state 
1200 Late Wisconsin glaciation, \ying in the northeast corner of the state 
1300 Old river bottom and swamp lands, found in the older or Tllinoisan glaciation 
1400 Late river botiom and swamp lands, those of the Wisconsin and Iowan glaciations 
1500 Terraces, formed by overloaded streams draining from the glaciers and gravel outwash 
plains 
1600 Lacustrine deposits, formed by Lake Chicago or the enlarged Lake Michigan 


Mechanical Composition of Soils —The mechanical composition, or the tex- 
ture, is a most important feature in characterizing a soil. The texture de- 
pends upon the relative proportions of the following physical constituents: 
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Organic matter: undecomposed and partially decayed vegetable material 

Inorganic matter: clay, silt, fine sand, sand, gravel, stones. 

Classes of Soils-~Based upon the relative proportion of the various con- 
stituents mentioned above, soils may be grouped into a number of well recog- 
nized classes. Following is a list of these classes, arranged according to their 
index numbers, the use of which is explained below. 


Index Number Limits Class Names 
00 Disivevrisesevergneeeewreies acne Peats 

DQ BO BD sec saces d csiateia este g gers crete ats 3:8 Sates eras Peaty loams 

Ue el eee eee ee re ee ey Mucks 

1S TO DO wie sense teens eda cea wee ee wk wes ee Clays 

ae ee eee ee eee ee ee Clay loams 
Ce a! pee ee re es ee ee eee Silt loams 

DO 1G D0 es caec ee eae wveees Ra eS WL Cw ERE NES Loams 

0 ca er eer rr eee Sandy loams 

80 10 Bsc isccceenseeav eerie ere anaes aeae Sands 

90 G0: G4 iis aia ae sarees Raises oleate oS er esis Gravelly loams 

D5 FOO T oes essa sars Sete eimai Sieg Sado g od aaah 8 Gravels 

BI ie oasis dhcp ounvain ere odes ala Si0 eWay eG Rates a erwin diene Stony loams 

9D” s2Giaisvaieveaeteraieindie aimee Siciayavere wis eave ia-e Rock outcrop 


Naming and Numbering Soil Types—tThe naming of soil types has been the 
subject of much discussion, and practice varies considerably in this matter. In 
this soil survey of Illinois a system of classification and naming has been adopted 
which is based upon the various considerations presented in the preceding 
paragraphs, 

After texture, one of the most striking characteristics of a soil is the color. 
Therefore, in the naming of soils in Illinois, a combination of color and texture, 
together with other descriptive terms when necessary, has been adopted so that 
the name in itself carries a definite description of a given soil type; as for 
example, ‘‘gray silt loam on tight clay,’’ or ‘‘brown silt loam over gravel.’’ 
The use of the prepositions on and over serves to indicate the presence of certain 
substrata. When the surface soil is underlain with material such as sand, gravel, 
or rock, the word over is used if this material lies at a depth greater than 30 
inches; if it is less than 30 inches, the word on is used. 

For further identification of soil types a system of numbering, resembling 
somewhat the Dewey library system, has been adopted whereby each soil type 
is assigned a certain number. This number indicates at once the geological 
origin of the soil as well as its physical description. The digits of the order of 
hundreds represent the geological area where the soil is found, beginning at 
100 with the unglaciated, and following in series in the order of the enumeration 
presented in the paragraph above headed Great Soil Areas In Illinois. The 
digits of the orders of units and tens represent the various kinds of soil such as 
are enumerated above in the list of soil classes. A modification of a soil type 
called a phase is designated in this system by a figure placed at the right of the 
decimal point. To illustrate the working of this numbering system, suppose a 
soil type bears the number 726.5, The number 7 indicates that this soil occurs 
in the Iowan glaciation, the 26 that it is a brown silt loam, and the .5 that rock 
is found less than 80 inches below the surface. These numbers are especially 
useful in designating small areas on the map and as a check in reading the 
colors, 
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A complete list of the soil types occurring in each county, along with their 
corresponding type numbers and a description of the area covered, will be found 
in the respective county soil reports. 


SOIL SURVEY METHODS 


Mapping the Soil Types—tIn conducting the soil survey, the county consti- 
tutes the unit of working area. In order that the survey be thoroly truthworthy 
it is necessary that careful, well-trained men be employed to do the mapping. 
The work is prosecuted to the best advantage by working in parties of from 
two to four, Only such men are placed in charge of these parties as are thoroly 
experienced in the work,and have shown themselves to be especially well quali- 
fied in training and ability. 

The men must be able to keep their location exactly and to recognize the 
different soil types, with their principal variations and limits, and they must 
show these upon the maps correctly. A definite system is employed in checking 
up this work. As an illustration, one man will survey and map a strip 80 rods 
or 160 rods wide and any convenient length, while his associate will work inde- 
pendently cn another strip adjoining this area, and if the work is correctly 
done the soil-type boundaries will match up on the line between the two strips. 

An accurate base map for field use is absolutely necessary for soil map- 
ping. The base maps are prepared on a scale of one inch to the mile, the official 
data of the original or subsequent land survey being used as a basis in their 
construction. Each surveyor is provided with one of these base maps, which he 
carries with him in the field; and the soil-type boundaries, together with the 
streams, roads, railroads, canals, and town sites are placed in their proper loca- 
tions upon the map while the mapper is on the area. Each section, or square 
mile, is divided into 40-acre plots on the map, and the surveyor must inspect 
every ten acres and determine the type or types of soil composing it. The dif- 
ferent types are indicated on the map by different colors, pencils for this purpose 
being carried in the field. 

A small auger 40 inches long forms for each man an invaluable tool with 
which he can quickly secure samples of the different strata for inspection. An 
extension for making the auger 80 inches long is taken by each party, so that 
any peculiarity of the deeper subsoil layers may be studied. Each man carries 
a compass to aid in keeping directions. Distances along roads are measured by 
an odometer attached to the axle of the vehicle or by some other measuring 
device, while distances in the field away from the roads are determined by 
pacing, an art in which the men become expert by practice. The soil boundaries 
ean thus be located with as high a degree of accuracy as can be indicated by 
pencil on the scale of one inch to the mile, 

Sampling for Analysis——After all the soil types of a county have been lo- 
eated and mapped, samples representative of the different types are collected for 
chemical analysis. For this purpose usually three strata are sampled; namely, 
the surface (0 to 624 inches), the subsurface (624 to 20 inches), and the subsoil 
(20 to 40 inches). These strata correspond approximately, in the common kinds 
of soil, to 2,000,000 pounds of dry soil per aere in the surface layer, and to two 


times and three times this quantity in the subsurface and the subsoil, respec- 
tively, 
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By this system of sampling we have represented separately three zones for 
plant feeding. The surface layer includes at least as much soil as is ordinarily 
turned with the plow. This is the part with which the farm manure, limestone, 
phosphate, or other fertilizer applied in soil improvement is incorporated, and 
which must be depended upon in large part to furnish the necessary plant food 
for the production of crops. Even a rich subsoil has little or no value if it lies 
beneath a worn-out surface, but if the fertility of the surface soil is maintained 
at a high point, then the strong, vigorous plants will have power to secure more 
plant food from the subsurface and subsoil. 


PRINCIPLES OF SOIL FERTILITY 


Probably no agricultural fact is more generally known by farmers and land- 
owners than that soils differ in productive power. Even tho plowed alike 
and at the same time, prepared the same way, planted the same day with the 
same kind of seed, and cultivated alike, watered by the same rains and warmed 
by the same sun, nevertheless the best acre may produce twice as large a crop as 
the poorest acre on the same farm, if not, indeed, in the same field; and the 
fact should be repeated and emphasized that with the normal rainfall of ITli- 
nois the productive power of the land depends primarily upon the stock of plant 
food contained in the soil and upon the rate at which it is liberated, just as 
the success of the merchant depends primarily upon his stock of goods and the 
rapidity of sales. In both cases the stock of any commodity must be increased 
or renewed whenever the supply of such commodity becomes so depleted as to 
limit the success of the business, whether on the farm or in the store. 


CROP REQUIREMENTS 

Ten different elements of plant food are essential for the growth and forma- 
tion of every plant. These elements are: carbon, oxygen, hydrogen, nitrogen, 
phosphorus, sulfur, potassium, magnesium, calcium, and iron; and they are 
represented by the chemical symbols: C, O, H, N, P,S, K, Mg, Ca, and Fe. Some 
seasons in central Illinois are sufficiently favorable to allow the production otf 
at least 50 bushels of wheat per aere, 100 bushels of corn, 100 bushels of oats, 
and 4 tons of clover hay. When such erops are not produced under favorable 
seasonal conditions, the failure is due to unfavorable soil condition, which may 


Taste A.—PxLant Foop in WuHeat, Corn, Oats, AND CLOVER 


Me Nitrogen| Phos- | Sulfur | Potas- | Magne- |Calcium) Iron 
Kind Amount phorus sium sium 

lbs. lbs. lbs. Ibs. lbs. lbs. lbs. 
Wheat, grain. .... 1bu. 1.42 24 .10 26 08 02 01 
Wheat straw... .. 1 ton 10.00 1.60 2.70 | 18.00 1.60 3.80 60 
Corn, grain....... 1 bu. 1.00 aie 08 19 07 01 01 
Corn stover.....-| 1 ton 16.00 2.00 2.42 | 17.33 3.38 7.00 1.60 
Corn ecobs......-- 1 ton A008} Seton Ii aeibes 4.00] ..... aco Baie 
Oats, grain....... 1 bu. 66 el 06 16 04 .02 01 
Oat straw. ....... 1 ton 12.40 2.00 4.14; 20.80 2.80 6.00 1.12 
Clover seed.......) 1 bu. 1.75 50} ..... .75 25 pl ee 
Clover hay....... 1 ton 40.00 5.00 3.28 | 30.00 7.75 | 29.25 1.00 
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result from poor drainage, poor physical condition, or an actual deficiency of 
plant food. 

Table A shows the plant-food requirements of some of our most common 
field crops with respect to the seven elements furnished by the soil. The figures 
show the weight in pounds of the various elements contained in a bushel or in a 
ton, as the case may be. From these data the amount of any element removed 
from an aere of land by a crop of a given yield can easily be computed. 

It needs no argument to show that the continuous removal of such quanti- 
ties of plant food without provision for their replacement must result sooner 
or later in soil depletion. 


PLANT-FOOD SUPPLY 

Of the ten elements of plant food, three (carbon, oxygen, and hydrogen) 
are secured from air and water, and seven from the soil. Nitrogen, one of these 
seven elements vbtained from the soil by all plants, may also be secured from the 
air by one class of plants (legumes), in case the amount liberated from the 
soil is insufficient ; but even these plants (which include only the clovers, peas, 
beans, and vetches among our common agricultural plants) are dependent upon 
the soil for the other six elements (phosphorus, potassium, magnesium, calcium, 
tron, and sulfur), and they also utilize the soil nitrogen so far as it becomes 
soluble and available during their period of growth. 


Tasie B.—Prant-Foop Evements 1n Manure, Roucn Frrps, anp Fervinizers 


Pounds of plant food per ton 
of material 
Material 
Nitrogen | Phosphorus} Potassium 

Fresh farm manure... 0.0.0.0... ccc cece ce eee eee 10 2 & 
Corn 8tOVer ovis ac eens ee abs pede de ia tas ani ian 16 2 17 
Oat SUPAW sisi 0c0 evi geese acted abc ayaa ah UN eee eke 12 2 21 
Wheat sStraW icc iid ceu saa cavdeseswewdetawadsicev bes 10 2 19 
Clover bays 26 sacv acess cm iceadeuni aan Weed Maalend sates 40 5 30 
Cowpen RABY. cco ccuyse iokd edaget ah eens afk PEe Rees 43 5 33 
Alfalfa Day cies sevice a0 ea aah osu aperase aie Baye ton eness Seeds 50 4 24 
Sweet clover (water-free basis)! ..............2020005. 80 8 28 
Dried) DIG” 35 o:3.2 sd eat tue eee pan ernie alee aaaned 280 

Sodium nitrate... 0... ccc cee eee ees 310 

Ammonium sulfate... 0.0... c cece cece eee eee 400 

Raw bone meal......... iS eenduaGaeetid aah dsesbitcnpasecu ae ack 80 180 

Steamed bone meal...........0.0.. 00 cece eee eee 20 250 

Raw rock phosphate... 0.0.0.0... 0.0000 e cece eee eee eee ions 250 

Acid phosphate... 0... cc cece ccc ce eect cece ee eee ae 125 

Potassium chlorid. 1.0... 0.00. eee nie ‘ns 850 
Potassium sulfate......0.0.0.0. 0000 cece cece eee Haus sas 850 
WA SBA fs. sexta esc s dea lane evant aces atop Gude ahs dec es iced caeccae ds esse wee 200 
Wood ashes?.. 0... cee cece ence nett entices sand 10 100 


TYoung second year’s growth ready to plow under as green manure. — 
2Wood ashes also contain about 1,000 pounds of lime (calcium carbonate) per ton. 
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The vast difference with respect to the supply of these essential plant food 
elements in different soils is well brought out in the data of the Illinois soil 
survey. For example, it has been found that the nitrogen in the surface 6% 
inches, which represents the plowed stratum, varies in amount from 180 pounds 
per acre to nearly 33,000 pounds. In like manner the phosphorus content varies 
from about 420 pounds to 4,900 pounds, the potassium ranges from 1,530 pounds 
to about 58,000 pounds. Similar variations are found in all of the other essential 
plant food elements of the soil. 

With these facts in mind it is easy to understand how a deficiency of one 
of these elements of plant food may become a limiting factor of crop produe- 
tion. When an element becomes so reduced in quantity as to become a limiting 
factor of production, then we must look for some outside source of supply. 
Table B is presented for the purpose of furnishing information regarding the 
quantity of plant food contained in some of the materials most commonly used 
as sources of plant-food supply. 


LIBERATION OF PLANT FOOD 


The chemical analysis of the soil gives the invoice of fertility actually 
present in the soil strata sampled and analyzed, but the rate of liberation is 
governed by many factors, some of which may be controlled by the farmer, 
while others are largely beyond his control. Chief among the important con- 
trollable factors which influence the liberation of plant food are limestone and 
deeaying organic matter. Tillage also has a considerable effect in this connection. 

Effect of Limestone—Limestone corrects the acidity of the soil and thus 
encourages the development not only of the nitrogen-gathering bacteria which 
live in the nodules on the roots of clover, cowpeas, and other legumes, but also 
the nitrifying bacteria, which have power to transform the insoluble and un- 
available organic nitrogen into soluble and available nitrate nitrogen. At the 
same time, the products of this decomposition have power to dissolve the min- 
erals contained in the soil, such as potassium and magnesium, and also to dissolve 
the insoluble phosphate and limestone which may be applied in low-priced 
forms. Thus, in the conversion of sufficient organic nirogen into nitrate nitrogen 
tor a 100-bushel crop of corn, the nitrous acid formed is alone sufficient to convert 
seven times as much insoluble tricaleium phosphate into soluble monocalcium 
phosphate as would be required to supply the phosphorus for the same crop. 

Effect of Organic Matter—Organic matter may be supplied by animal man- 
ures, consisting of the excreta of animals and usually accompanied by more 
or less stable litter, and by plant manures, including green-manure crops and 
cover crops plowed under and also crop residues such as stalks,.straw, and chaff. 
The rate of decay of organie matter depends largely upon its age, condition, 
and origin, and it may be hastened by tillage. The chemical analysis shows 
correctly the total organic carbon, which constitutes, as a rule, but little more 
than half the organic matter; so that 20,000 pounds of organic carbon in the 
plowed soil of an acre corresponds to nearly 20 tons of organic matter. But 
this organic matter consists largely of the old organie residues that have accumu- 
lated during the past centuries because they were resistant to decay, and 2 tons of 
clover or cowpeas plowed under may have greater power to liberate plant food 
than the 20 tons of old, inactive organic matter. The history of the individual 
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farm or field must be depended upon for information concerning recent additions 
of active organic matter, whether in applications of farm manure, in legume 
crops, or in sods of old pastures. 

The condition of the organie matter of the soil is indicated more or less 
definitely by the ratio of carbon to nitrogen. As an average, the fresh organic 
matter incorporated with soils contains about twenty times as much carbon as 
nitrogen, but the carbohydrates ferment and decompose much more rapidly than 
the nitrogenous matter ; and the old resistant organic residues, such as are found 
in normal subsoils, commonly contain only five or six times as much carbon 
as nitrogen. Soils of normal physical composition, such as loam, clay loam, silt 
loam, and fine sandy loam, when in good productive condition, contain about 
twelve to fourteen times as much carbon as nitrogen in the surface soil; while in 
old, worn scils that are greatly in need of fresh, active, organic manures, the 
ratio is narrower, sometimes falling below ten of carbon to one or nitrogen. 
Except in newly made alluvial scils, the ratio is usually narrower in the sub- 
surface and subsoil than in the surface stratum. Soils of eut-over or burnt-over 
timber lands sometimes contain. so much partially decayed wood or charcoal 
as to destroy the value of the nitrogen-carbon ratio for the purpose indicated. 

The organic matter furnishes food for bacteria, and as it decays certain 
decomposition products are formed, including much carbonic acid, some nitrous 
acid, and various organic acids, and these acting upon the soil have the power to 
dissolve the essential mineral plant foods, thus furnishing soluble phosphates, 
nitrates, and other salts of potassium, magnesium, calcium, etc., for the use of 
the growing crop. 

Effect of Tillage.—tTillage, or cultivation, also hastens the liberation of plant 
food by permitting the air to enter the soil. It should be remembered, however, 
that tillage is wholly destructive, in that it adds nothing whatever to the soil, 
but always leaves it poorer, so far as plant food is concerned. Tillage should 
be practiced so far-as is necessary to prepare a suitable seed bed for root develop- 
ment and also for the purpose of killing weeds, but more than this is unneces- 
sary and unprofitable; and it is much better actually to enrich the soil by proper 
applications of limestone, organic matter and other fertilizing materials, and 
thus promote soil conditions favorable for vigorous plant growth, than to depend 
upon excessive cultivation to accomplish the same object at the expense of 
the soil. 


PERMANENT SOIL IMPROVEMENT 


According to the kind of soil involved, any comprehensive plan contemplat- 
ing a permanent system of agriculture will need to take into account some of 
the following considerations. 


The Application of Limestone 


The Function of Limestone—In considering the application of limestone 
to land it should be understood that this material functions in several different 
ways, and that a beneficial result may therefore be attributable to quite diverse 
causes: Limestone provides the plant food calcium, of which certain crops are 
strong feeders. It corrects acidity of the soil, thus making for some crops a much 
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more favorable environment as well as establishing conditions absolutely required 
for some of the beneficial legume bacteria. It aceclerates nitrification and nitrogen 
fixation. I+ promotes sanitation of the soil by preventing the growth of certain 
fungus diseases, such as corn root rot. Experience indicates that it modifies di- 
rectly the physical structure of some soils, frequently to their great improvement. 
Thus, working in one or more of these different ways, limestone often be- 
comes the key to the improvement of worn lands. Remarkable success has 
been experienced with limestone used in conjunction with sweet clover in the 
reclamation of abandoned hill land which had been ruined thru erosion. 


Amounts to Apply.—lI£ the soil is acid, at least 2 tons per aere of ground 
limestone should be applied as an initial treatment. Continue to apply lime- 
stone from time to time according to the requirement of the soil as indicated 
by the tests deseribed below, or until the most favorable conditions are established 
for the growth of legumes, using preferably at times magnesian limestone 
(CaCO,MgCO,), which contains both calcium and magnesium and has slightly 
greater power to correct soil acidity, ton for ton, than the ordinary calcium 
limestone (CaCO,). On strongly acid soils, or on land being prepared for 
alfalfa, 4 or 5 tons per acre of ground limestone may well be used for the first 
application. 


How to Ascertain the Need for Limestone.—The need of a soil for limestone 
may be ascertained by applying one of the following tests for soil acidity. Along 
with the acidity test, a test for the presence of carbonates should be made. It 
should be understood that a positive test for carbonates does not guarantee the 
absence of acid; for it may happen, especially when the soil is near the neutral 
point, that positive tests for both acidity and carbonates are obtained. This 
condition is explained by the assumption that solid particles of calcium or 
magnesium carbonates form centers of alkalinity within a soil that is generally 
acid. Beeause of this fact any test made of a given soil ought to be repeated if 
it is to be thoroly reliable. It is also desirable to test samples from different 
depths. Following are the directions for making these tests: 


The Litmus Paper Test for Acidity. Make a ball of fresh moist soil, break it in two, 
insert a piece of blue litmus paper, and press the soil firmly together again. After a few 
minutes examine the paper. If it has turned pink or red, soil acidity is indieated. The 
intensity of the color and the rapidity with which it develops indicates to some extent 
the amount of acidity. Needless to say the reliability of the test depends upon the quality 
of litmus paper used. 


The Potassium Thiocyanate Test for Acidity. A more recently discovered test fo soil 
acidity which promises to be more satisfactory than the litmus test is made with a 4-percent 
solution of potassium thiocyanate in aleohol—4 grams of potassium thiocyanate in 100 
cubic centimeters of 95-percent alcohol (not denatured). When a small quantity of soil 
shaken up in a test tube with this solution gives a red color the soil is acid and lime- 
stone should be applied. If the solution remains colorless the soil is not acid. The con- 
ditions for a prompt reaction require a temperature that is comfortably warm. 


The Hydrochloric Acid Test for Carbonates, Mako a shallow cup of a ball of soil 
and. pour into it a few drops of concentrated hydrochloric acid. If carbonates are present 
they are decomposed with the liberation of carbon dioxid, which appears as gas bubbles, 
producing foaming or effervesence. With much carbonate present the action is lively, but 
with mere traces of it the bubbles are given off slowly. If no carbonate, or very little, 
is indicated by the test, then it is advisable to apply limestone, 


The Nitrogen Problem 


Nitrogen presents the greatest practical soil problem in American agricul- 
ture. Four important reasons for this are: its inereasing deficiency in most 
soils; its eost when purchased on the open market; its removal in large amounts 
by erops; and its loss from soils thru leaching. Nitrogen costs from four to 
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five times as much per pound as phosphorus. A 100-bushel crop of corn re- 
quires-150 pounds of nitrogen for its growth, but only 23 pounds of phos- 
phorus. The loss of nitrogen from soils may vary from a few pounds to over 
one hundred pounds per acre, depending upon the treatment of the soil, the 
distribution of rainfall, and the protection afforded by growing crops. 

An inexhaustible supply of nitrogen is present in the air. Above each acre 
of the earth’s surface there are about sixty-nine million pounds of atmospheric 
nitrogen. The nitrogen above one square mile weighs twenty million tons, an 
amount sufficient to supply the entire world for four or five decades. This 
large supply of nitrogen in the air is the one to which the world must. eventually 
turn, 

There are two methods of collecting the inert nitrogen gas of the air and 
combining it into compounds that will furnish products for agricultural uses. 
These are the chemical and the biological fization of the atmospheric nitrogen. 
Farmers have at their command one of these methods. By growing inoculated 
legumes, nitrogen may be obtained from the air, and by plowing under more 
than the roots of those legumes, nitrogen may be added to the soil. 

Inasmuch as legumes are worth growing for feed and seed as well as for. 
nitrate production, a considerable portion of the nitrogen thus gained may be 
considered a by-product. Because of that fact, it is questionable whether the 
chemical fixation of nitrogen, the possibilities of which now represent numerous 
compounds, will ever be able to replace the simple method of obtaining atmos- 
pherice nitrogen by growing inoculated legumes. 


For easy figuring it may well be kept in mind that the following amounts 
of nitrogen are required for the produce named: 


1 bushel of oats (grain and straw) requires 1 pound of nitrogen. 

1 bushel of corn (grain and stalks) requires 144 pounds of nitrogen. 

1 bushel of wheat (grain and straw) requires 2 pounds of nitrogen. 

1 ton of timothy requires 24 pounds of nitrogen. 

1 ton of clover contains 40 pounds of nitrogen. 

1 ton of cowpeas contains 43 pounds of nitrogen, 

1 ton of alfalfa contains 50 pounds of nitrogen. 

1 ton of average manure contains 10 pounds of nitrogen, 

1 ton of young sweet clover, at about the stage of growth when it is plowed under as green 
manure, contains, ‘on water-free basis, 80 pounds of nitrogen. 


The roots of clover contain about half as much nitrogen as the tops, and 
the roots of cowpeas contain about one-tenth as much as the tops. Soils of mod- 
erate productive power will furnish as much nitrogen to clover (and two or three 
times as much to cowpeas) as will be left in the roots and stubble. In grain 
crops, such as wheat, corn, and oats, about two-thirds of the nitrogen is con- 
tained in the grain and one-third in the straw or stalks. 


The Phosphorus Problem 


The element phosphorus is an indispensable constituent of every living cell. 
It is intimately connected with the life processes of both plants and animals, the 
nuclear material of the cells being especially rich in this element. 
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The phosphorus content of a soil varies according to its origin and the 
kind of farming practiced. Even virgin soils are found that are deficient in 
phosphorus. 

On all lands deficient in phosphorus (except on those susceptible to serious 
erosion by surface washing or gullying) that element should be applied in consid- 
erably larger amounts than are required to meet the actual needs of the crops de- 
sired to be produced. The abundant information thus far secured shows positively 
that fine-ground natural rock phosphate can be used successfully and very prof- 
itably, and clearly indicates that this material will be the most economical form of 
phosphorus to use in all ordinary systems of permanent, profitable soil im- 
provement. The first application may well be one ton per acre, and subsequently 
about one-half ton per acre every four or five years should be applied, at least 
until the phosphorus content of the plowed soil reaches 2,000 pounds per acre, 
which may require a total application of from 3 to 5 or 6 tons per acre of raw 
phosphate containing 1214 percent of the element phosphorus. 

Steamed bone meal and even acid phosphate may be used in emergencies, 
but it should always be kept in mind that a pound of phosphorus delivered in 
Illinois in the form of raw phosphate (direct from the mine in carload lots), is 
much cheaper than the same amount in steamed bone meal or in acid phosphate, 
both of which cost too much per ton to permit their common purchase by farm- 
ers in carload lots, which is not the case with raw phosphate. Landowners should 
bear in mind the fact that phosphorus additions to the soil in amounts above the 
immediate crop requirements represent a permanent investment, since this ele- 
ment is not readily lost in the drainage water as in the case of nitrogen. It is 
removed from the farm thru the sale of crops, milk, and animals. 

Phosphate may be applied at any time during a rotation, but it is applied 
to the best advantage either preceding a crop of clover, which plant seems to 
possess an unusual power for assimilating raw phosphate, or else at a time when 
it can be plowed under with some form of organic matter such as animal manure 
or green manure, the decay of which serves to liberate the phosphorus from its 
insoluble condition in the rock. It is important that the fine-ground rock phos- 
phate be intimately mixed with the organic material as it is plowed under. 


The Potassium Problem 


Normal soils, in which clay and silt form a considerable part of the con- 
stituency, are well stocked with potassium, altho it exists largely in insoluble 
form. Such soils as sands and peats, however, are likely to be low in this 
element. On such soils this deficiency may be supplied by the application of 
some potassium salt, such as potassium sulfate, potassium chlorid, kainit, or 
other potassium compound, and in many instances this is done at great. profit. 

From all the facts at hand tt seems, so far as our great areas of normal soils 
are concerned, that the potassium problem is not one of addition but of libera- 
tion, The Rothamsted records, which represent the oldest soil experiment fields 
in the world, show that for many years other soluble salts have practically the 
same power as potassium to increase crop yield in the absence of sufficient de- 
eaying organic matter. Whether this action relates to supplying or liberating 
potassium for its own sake, or to the power of the soluble salt to inerease the 
availability of phosphorus or other elements, is not known, but where much 
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potassium is removed, as in the entire crops at Rothamsted, with no return of 
organic residues, probably the soluble salt functions in both ways. 

Further evidence on this matter is furnished by the Illinois experiment 
field at Fairfield, where potassium sulfate has been compared with kainit both 
with and without the addition of organic matter in the form of stable manure. 
Both sulfate and kainit produced a substantial increase in the yield of corn. 
but the cheaper salt, kainit, was just as effective as the potassium sulfate, and 
returned some financial profit. Manure alone gave an increase similar to that 
produced. by the potassium salts, but the salts added to the manure gave 
very little increase over that produced by the manure alone. This is explained 
in part perhaps because the potassium removed in the crops is mostly returned 
in the manure if properly cared for, and perhaps in larger part because the 
decaying organic matter helps to liberate and hold in solution other plant-food 
elements, especially phosphorus. 

In laboratory experiments at the Ilinois Experiment Station, it has been 
shown that potassium salts and most other soluble salts increase the solubility of 
the phosphorus in soil and in roek phosphate; also that the addition of glucose 
with rock phosphate in pot-culture experiments increases the availability of 
the phosphorus, as measured by plant growth, altho the glucose consists only 
of carbon, hydrogen, and oxygen, and thus contains no plant food of value. 

In considering the conservation of potassium on the farm it should be re- 
membered that in average live-stock farming the animals destroy two-thirds 
of the organic matter and retain one-fourth of the nitrogen and phosphorus 
from the food they consume, but that they retain less than one-tenth of the potas- 
sim; so that the actual loss of potassium in the products sold from the farm, 
either in grain farming or in live-stock farming, is negligible on land containing 
25,000 pounds or more of potassium in the surface 624 inches. 


The Calcium and Magnesium Problem 


When measured by the actual crop requirements for plant food, mag- 
nesium and calcium are more limited in some Illinois soils than potassium. 
But with these elements we must also consider the loss by leaching. 

Doctor Edward Bartow and associates, of the Illinois State Water Survey, 
have shown that as an average of 90 analyses of Illinois well-waters drawn chiefly 
from glacial sands, gravels, or till, 3 million pounds of water (about the average 
annual drainage per acre for Tlinois) contained 11 pounds of potassium, 130 of 
magnesium. and 830 of calcium. These figures are very significant, and it 
may be stated that if the plowed soil is well supplied with the carbonates of 
magnesium and calcium, then a very considerable proportion of these amounts 
will be leached from that stratum. Thus the loss of calcium from the plowed 
soil of an acre at Rothamsted, England, where the soil contains plenty of lime- 
stone, has averaged more than 300 pounds a year as determined by analyzing 
the soil in 1865 and again in 1905. And practically the same amount of calcium 
was found by analyzing the Rothamsted drainage waters. 

Common limestone, which is calcium carbonate (CaCO,), contains, when 
pure, 40 percent of calcium, so that 800 pounds of limestone is equivalent to 
320 pounds of calcium. Where 10 tons per acre of ground limestone was 
applied at Edgewood, Illinois, the average annual loss during the next ten 
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years amounted to 790 pounds per acre. The definite data from careful investi. 
gations seems to be ample to justify the conclusion that where limestone is needed 
at least 2 tons per aere should be applied every four or five years, 

It is of interest to note that thirty erops of clover of 4 tons each would 
require 3,510 pounds of calcium, while the most common prairie land of southern 
Illinois contains only 3,420 pounds of total calcium in the plowed soil of an acre. 
Thus limestone has a positive value on some soils for the plant food which it 
supplies, in addition to its value in correcting seil acidity and in improving 
the physical condition of the soil. Ordinary limestone (abundant in the south- 
ern and western parts of the state) contains nearly 800 pounds of calcium per 
ton; while a good grade of dolomitic limestone (the more common limestone of 
northern INinois) contains about 400 pounds of calcium and 300 pounds of 
magnesium per ton. Both of these elements are furnished in readily available 
form in ground dolomitic limestone. 


The Sulfur Question 


In considering the relation of sulfur in a permanent system of soil fertility 
it is important to understand something of the eycle of transformations that this 
element undergoes im nature. Briefly stated this is as follows: 

Sulfur exists in the soil in both organic and inorganie forms, the former 
being gradually converted to the latter form thru bacterial action. In this 
inorganic form sulfur is taken up by plants which in their physiological pro- 
cesses change it once more into an organic form as a constituent of protein. 
When these plant proteins are consumed by animals, the sulfur becomes a part 
of the animal protein. When these plant and animal proteins are decomposed, 
either thru bacterial action, or thru combustion, the sulfur passes into the atmos- 
phere or into the soil solution in the form of sulfur dioxid gas, This gas unites 
with oxygen and water to form sulfurie acid, which is readily washed back into 
the soil by the rain, thus completing the cycle, from soil—to plants and animals 
—to air—to soil. 

In this way sulfur becomes largely a self-renewing clement of the soil, altho 
there is a considerable loss from the soil by leaching. Observations taken at the 
IHinois Agricultural Experiment Station show that 40 pounds of sulfur per 
acre are brought into the soil thru the annual rainfall. With a fair stock of 
surfur, such as exists in our common types of soil, and an annual return, which 
of itself would more than suffice for the needs of maximum crops, the mainten- 
ance of an adequate sulfur supply presents little reason at present for serious 
concern. There are regions, however, where the natural stock of sulfur in the 
soil is not nearly so high and where the amount returned thru rainfall is small. 
Under such circumstances sulfur soon becomes a limiting element of crop pro- 
duction, and it will be necessary sooner or later to introduce this substance from 
some outside source. Investigation is now under way to determine to what 
extent this situation may apply to conditions in Illinois. 


Physical Improvement of Soils 
In the management of most soil types, one very important thing, aside from 
proper fertilization, tillage, and drainage, is to keep the soil in good physical 
condition, or good tilth. The constituent most important for this purpose is 
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organic matter. Organic matter in producing good tilth helps to control washing 
of soil on rolling land, raises the temperature of drained soil, increases the 
moisture-holding capacity of the soil, retards capillary rise and consequently 
loss of moisture by surface evaporation, and helps to overcome the tendency of 
some soils to run together badly, 

The physical effect of organic matter is to produce a granulation or mellow- 
ness, by cementing the fine soil particles into crumbs or grains about as large 
as grains of sand, which produces a condition very favorable for tillage, pereola- 
tion of rainfall, and the development. of plant roots. 

Organic matter is being destroyed during a large part of the year and the 
nitrates produced in its decomposition are used for plant growth. Altho this 
decomposition is necessary, it nevertheless reduces the amount of organic matter, 
and provision must therefore be made for maintaining the supply. The practical 
way to do this is to turn under the farm manure, straw, corn stalks, weeds, and 
all or part of the legumes produced on the farm. The amount of legumes needed 
depends upon the character of the soil. There are farms, especially grain farms, 
in nearly every community where all legumes could be turned under for several 
years to good advantage. 

Manure should be spread upon the land as soon as possible after it is pro- 
duced, for if it is allowed to lie in the barnyard several months as is so often 
the case, from one-third to two-thirds of the organic matter will be lost. 

Straw and corn stalks should be turned under, and not burned. Probably 
no form of organic matter acts more beneficially in producing good tilth than 
corn stalks. It is true, they decay rather slowly, but it is also true that their 
durability in the soil is exactly what is needed in the production of good tilth. 
Furthermore, the nitrogen in a ton of corn stalks is one and one-half times that 
of a ton of manure, and a ton of dry corn stalks incorporated in the soil will 
ultimately furnish as much humus as four tons of average farm manure. When 
burned, however, both the humus-making material and the nitrogen are lost to 
the soil. 

It is a common practice in the corn belt to pasture the corn stalks during 
the winter and often rather late in the spring after the frost is out of the 
ground. This tramping by stock sometimes puts the soil in bad condition for 
working. It becomes partially puddled and will be cloddy as a result. If 
tramped too late in the spring, the natural agencies of freezing and thawing 
and wetting and drying, with the aid of ordinary tillage, fail to produce good 
tilth before the crop is planted. Whether the crop is corn or oats, it necessarily 
suffers, and if the season is dry, much damage may be done. If the field is put 
in corn, a poor stand is likely to result, and if put in oats, the soil is so com- 
pact as to be unfavorable for their growth. Sometimes the soil is worked when 
too wet. This also produces a partial puddling which is unfavorable to physical, 
chemical, and biological processes. The bad effect will be greater if cropping 
has reduced the organic matter below the amount necessary to maintain good 
tilth. 

Systems of Crop Rotations 


In a program of permanent soil improvement one should adopt at the outset 
a good rotation of crops, including a liberal use of legumes, in order to increase 
the organic matter of the soil either by plowing under the legume crops and 
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other crop residues (straw and corn stalks), or by using for feed and bed- 
ding practically all the crops raised and returning the manure to the land with 
the least possible loss. No one can say in advance for every particular case what 
will prove to be the best rotation of crops, because of variation in farms and 
farmers and in prices for produce. 

Following are a few suggested rotations, applicable to the corn belt, which 
may serve as models or outlines to be modified according to special circumstances. 


Six-Year Rotations 
First year —Corn 
Second year —Corn 
Third year —Wheat or oats (with clover or clover and grass) 
Fourth year —Clover, or clover and grass 
Fifth year —Wheat (with clover) or grass and clover 
Sixth year —Clover, or clover and grass 


Of eourse there should be as many fields as there are years in the rotation. 
In grain farming, with small grain grown the third and fifth years, most of the 
unsalable products should be returned to the soil, and the clover may be clipped 
and left on the land or returned after threshing out the seed (only the clover 
seed being sold the fourth and sixth years) ; or, in live-stock farming, the field 
may be used three years for timothy and clover pasture and meadow if desired. 
The system may be reduced to a five-year rotation by cutting out either the 
second or the sixth year, and to a four-year system by omitting the fifth and 
sixth years, as indicated below. 


Five-Year Rotations 
First year —-Corn 
Second year —Wheat or oats (with clover, or clover and grass) 
Third year —Clover, or clover and grass 
Fourth year —-Wheat (with clover), or clover and grass 
Fifth year —Clover, or clover and grass 


First year -—Cormn 

Second year —Corn 

Third year -——Wheat or oats (with clover or clover and grass) 
Fourth year —Clover, or clover and grass 

Fifth year —Wheat (with clover) 


First year —Corn 

Second year —Cowpeas or soybeans 
Third year —Wheat (with clover) 
Fourth year —Clover 

Fifth year -—Wheat (with clover) 


The last rotation mentioned above allows legumes to be seeded four times. 
Alfalfa may be grown on a sixth field for five or six years in the combination 
rotation, alternating between two fields every five years, or rotating over all the 
fields if moved every six years. 
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Four-Year Rotations 


First year —Wheat (with clover) First year —Corn 

Second year —Corn Second year —Corn 

Third year —Oats (with clover) Third year —Wheat or oats (with clover) 
Fourth year —Clover Fourth year —Clover 

First year —Corn First year —Wheat (with clover) 

Second year —Wheat or oats (with colver) Second year —Clover 

Third year —Clover Third year —Corn 

Fourth year —Wheat (with clover) Fourth year —Oats (with clover) 


First year -——Corn 

Second year —Cowpeas or soybeans 
Third year —-Wheat (with clover) 
Fourth year —Clover 


Alfalfa may be grown on a fifth field for four or eight years, which is to 
be alternated with one of the four; or the alfalfa may be moved every five years. 
and thus rotated over all five fields every twenty-five years. 


Three-Year Rotations 


Furst year —Corn First year ——Wheat (with clover) 
Second year —Oats or wheat (with clover) Second year —Corn 
Third year —Clover Third year —Cowpeas or soybeans 


By allowing the clover, in the last rotation mentioned, to grow in the spring 
before preparing the land for corn, we have provided a system in which legumes 
grow on every acre every year. This is likewise true of the following suggested 
two-year system: 

Two-Year Rotation 


First year —Oats or wheat (with sweet clover) 
Second year — Corn 


Altho in this two-year rotation either oats or wheat is suggested, as a matter 
of fact, by dividing the land devoted to small grain, both of these crops can be 
grown simultaneously, thus providing a three-crop system in a two-year cycle. 


It should be understood that in all of the above suggested cropping systems 
it may be desirable in some cases to substitute rye for the wheat or oats. In all 
of these proposed rotations the word clover is used in a general sense to designate 
either red clover, alsike clover, or sweet clover. The value of sweet clover espec- 
cially as a green manure for building up depleted soils, as well as a pasture and 
hay crop, is becoming thoroly established, and its importance in a erop-rotation 
program may well be emphasized. 


SUPPLEMENT: EXPERIMENT FIELD DATA 


(Results from Experiment Fields Representing the More Important Types of 
Soil Occurring in Bureau County) 


In the earlier reports of this series it was the practice to incorporate in the 
body of the report the results of certain experiment fields, for the purpose of 
illustrating the possibilities of improving the soil of various types. The in- 
formation carried by such data must, naturally, be considered more or less 
tentative. As the fields grow older new facts develop, which in some instances 
may call for the modification of former recommendations. It has therefore 
seemed desirable to separate this experiment field data from the more permanent 
information of the soil survey, and embody the same in the form of a supple- 
ment to the soil report proper, thus providing a convenient arrangement for 
possible future revisions as further data accumulate. 

The University of IHinois has conducted altogether about fifty soil experi- 
ment fields in different sections of the state and on various types of soil. Altho 
some of these fields have been discontinued, the large majority are still in 
operation. It is the present purpose to report the summarized results from cer- 
tain of these fields which are representative of the types of soil described in the 
accompanying soil report. 

A. few general explanations at this point, which apply to all the fields, will 
relieve the necessity of numerous repetitions in the following pages. 

These fields vary in size from less than two acres up to 40 acres or more. 
They are laid off into series of plots and each series is occupied by one kind of 
crop. Usually there are several series so that a crop rotation can be carried on 
with every crop represented every year. 


Farming Systems 

On many of the fields the treatment provides for two distinct systems of 
farming, live-stoeck and grain farming. In the live-stock system, stable manure 
is used to furnish organic matter and nitrogen. The amount applied to a plot 
is based upon the amount that can be produced from crops raised on that plot. 

In the grain system no animal manure is used. The organic matter and 
nitrogen are applied in form of plant manures, including all the plant residues 
produced, such as corn stalks, straw from wheat, oats, clover, ete., along with 
leguminous catch crops plowed under. It is the plan in this latter system to 
remove from the land only the grain and seed produced, except in the case of 
alfalfa, that crop being harvested for hay the same as in the live-stock system. 


Rotations 

Crops which are of interest in the respective localities are grown in definite 
rotations, and on most of the fields provision is made so that every crop in the 
rotation is represented every year. The most common rotation used is wheat, 
corn, oats, and clover; and often these crops are accompanied by alfalfa growing 
on a fifth series. In the grain system a legume catch crop, usually sweet clover, 
is included, which is seeded on the young wheat in the spring and plowed under 
in the fall or in the following spring in preparation for corn. In the event of 
clover failure, soybeans are substituted. 


51 


52 Som, Report No. 20 [December, 


Soil Treatment 


The treatment applied to the plots has, for the most part, been standard- 
ized according to a definite system, altho deviations from this system oceur now 
and then, particularly in the older fields. 

Following is a brief explanation of this standard system of treatment. 

Animal Manures—Animal manures, consisting of exereta from animals, with 
stable litter, are spread upon the respective plots in amounts proportionate to 
previous crop yields, the applications being made in the preparation for corn. 

Plant’ Manwres.—All erop residues produced on the land, such as stalks, 
straw, and chaff, are returned to the soil, and in addition a green-manure erop 
of sweet clover is seeded in small grains to be plowed under in preparation for 
corn. (On plots where limestone is lacking the sweet clover seldom survives.) 
This practice is designated as the residues system. 

Mineral Manures——The yearly acre-rates of application are: for limestone, 
1,000 pounds; for raw rock phosphate, 500 pounds; and for potassium, the 
equivalent of 200 pounds of kainit. The initial application of limestone is usu- 
ally 4 tons per acre. 


Explanation of Symbols Used 
0 == Untreated land or check plots 


M => Manure (animal) 

R = Residues (from crops, and includes legumes used as green manure) 
L == Limestone 

P = Phosphorus 

K = Potassium (usually in the form of kainit) 

N = Nitrogen (usually in the form contained in dried blood) 


-_ 


) = Parentheses enclosing figures signify tons of hay, as distinguished from 
bushels of seed 


In discussions of this sort of data, financial profits or losses based upon 
assigned market values are frequently considered. However, in view of the 
erratic fluctuations in market values—especially in the past few years—it seems 
futile to attempt to set any prices for this purpose that are at all satisfactory. 
The yields are therefore presented with the thought that with these figures at 
hand the financial returns from a given practice can readily be computed upon 
the basis of any set of market values that the reader may choose to apply. 


BROWN SILT LOAM 


Several experiment fields have been conducted on brown silt loam soil at. 
various locations in Illinois. Those located at the University have been in oper- 
ation the longest and they serve well to illustrate the principles involved in the 
maintenance and improvement of this type of soil. 


The Morrow Plots 


It happens that the oldest soil experiment field in the United States is lo- 
cated on typical brown silt loam of the early Wisconsin glaciation, on the 
campus of the University of Illinois. This field was started in 1879 by George 
E. Morrow, who for many years was Professor of Agriculture, and these plots 
are known as the Morrow plots. 
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Taste 1.—~URBANA FIELD, MORROW PLOTS: Brown Sirr Loam; Prarrizg; Eariy 


WISCONSIN GLACIATION 


Crop Yields in Soil Experiments—Bushels or (tons) per acre 


Soil — 
ever. a i i 
Vass treatrnen t la Two-year rotation Three-year rotation 
app! 

Corn Corn Oats Corn Oats Clover 
1879-87) None as ores susie pays er 
1888 None. . 54.3 49.5 htt setae 48.6 aii 
1889 None. . 43.2 asec 37.4 canes pees (4.04) 
1890 None. . 48.7 54.3 ila Saar (1,51) 
1891 None... 28.6 33.2 Lindy i atin (1.46) 
1892 None 33.1 sume 37.2 70.2 ee ieee 
1893 None....... 21.7 29.6 hones 34.1 sitet 
13894 None....... 384.8 pals 57.2 Pree 65.1 
1895 None....... 42.2 41.6 a ox Sissies 22.2 
1896 None....... 62.3 — 34.5 aad ae 
1897 None....... 40.1 47.0 aati gtk 
1898 None....... 18.1 swe nr ives 
1899 None....... 50.1 44.4 arene. 53.5 
1900 None....... 48.0 aves 41.5 bad 
1901 None....... 23.7 33.7 schinw 34.3 re eBias 
1902 None....... 60.2 ae 56.3 ee 54.6 on 
1903 None....... 26.0 35.9 ears cote oe (1.11) 
1904 None 21.5 es 17.5 55.3 Pree 
1904 MLIP....... 17.1 re 25.3 72.7 ae 
1905 None....... 24.8 50.0 i aad Sstaiave 42.3 
1905 MLP 31.4 44.9 a yaad erates 50.6 a tas 
1906 None 27.1 ase & 34.7 salleye Sls (1.42)? 
1906 MLP 35.8 sack 52.4 ee eave (1.74)! 
1907 None 29.0 47.3 gaa 80.5 Bila aauess 
1907 MLP 48.7 87.6 scp 93.6 me 
1908 None 13.4 Svosens 32.9 on 40.0 
1908 MLP 28.0 agen 45.0 eee 44.4 seas 
1909 None 26.6 83.0 ner seine tented ( .65)? 
1909 MLP 31.6 64.8 usa acai er (1.73) 
1910 None 35.9 aisav 33.8 58.6 sbes gees 
1910 MLP 54.6 scars 59.4 83.3 aia 
1911 None 21.9 28.6 walverd see 20.6 
1911 MLP....... 31.5 46.3 wees’ Saad 38.0 Biss 
1912 None....... 43.2 eevee 55.0 arlsteas fle ew 16.3! 
1912 MLP....... 64.2 Sicina 81.0 sdlokic ee 20.0! 
1913 None....... 19.4 29.2 aieatg 33.8 wieie ere 
1913 MIP....... 32.0 25.0 eauai 47.8 eos ier 
1914 None....... 31.6 eee 33.6 ee 39.6 eis 
1914 MLP....... 39.4 alysis 58.2 ghd ss 60.4 Saas 
1915 None....... 40.0 49.0 Pee dais oe 24.2! 
1915 MLP....... 66.0 81.2 es re saad 27.11 
1916 None....... 11.2 ncked 37.5 27.8 ee fein 
1916 MLP....... 10.8 oe 64.7 40.6 re Bai 
1917 None....... 40.0 48.4 oie cess 68.4 rare 
1917 MLP....... 78.0 81.4 aac ens 86.9 — 
1918 None....... 13.6 or 27,2 aes ahiits (2.58) 
1918 MLP....... 32.6 wee 59.3 i acals ds (4.04) 
1919 None....... 24.0 30.8 ee 52.2 ee aie 
1919 MLP....... 43.4 66.2 sige 70.8 Sis s 
1920 None 28.2 cies 37.2 ome 52.2 : 
1920 MLP..... é 54.4 51.6 69.7 
1Soybeans. 


2In addition to the hay, .64 bushel of seed was harvested. 
%In addition to the hay, 1.17 bushels of seed were harvested. 
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TasLE 2.—URBANA FIELD, MORROW PLOTS: Genera SuMMARY 
Bushels or (tons) per acre 


Soil Corn Two-year rotation Three-year rotation 
treatment every 
Years applied year Corn Oats Corn Oats Clover 
i 16 crops 9 crops 6 crops 4 crops 4 crops 4 crops 
888, 

to 1903 | None....... 39.7 41.0 44.0 48.0 47.6 (2.03) 
17 crops 8 crops 9 crops 6 crops 6 crops 3 crops 
1904 None....... 26.6 39.6 34.4 51.4 43.9 (1.55)! 
to 1920 | MLP....... 41.1 62.2 55.2 68.1 58.3 (2.50)! 

1One crop of soybean hay. 


The Morrow series now consists of three plots divided into halves and the 
halves are subdivided into quarters. On one plot corn is grown continuously; 
on the second corn and oats are grown in rotation; and on the third, corn, oats, 
and clover are rotated. The north half of each plot has had no fertilizing ma- 
terial applied from the beginning of the experiments, while the south half has 
been treated since 1904, receiving standard applications of farm manure with 
cover crops grown in the one-crop and two-crop systems. Phosphorus has been 
applied in two different forms: rock phosphate to the southwest quarter at the 
rate of 600 pounds, and steamed bone meal to the southeast quarter at the rate 
of 200 pounds per acre per year up to 1919, when the rock phosphate was in- 
creased sufficiently to bring up the total amount applied to four times the quan- 
tity of bone meal applied. At the same time the rate of subsequent application of 
both forms of phosphorus was reduced to one-fourth the quantity, or to 200 
pounds of rock phosphate and 50 pounds of bone meal per acre per year. In 
1904 ground limestone was applied at the rate of 1,700 pounds per acre to the 
south half of each plot, and in 1918 a further application was made at the rate 
of 5 tons per acre with the intention of standardizing the application to the rate 
of 1,000 pounds of limestone per acre per year. 


m7 


Fig. 1—CorN ON THE Morrow Piors IN 1910 
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Table 1 gives the yearly records of the crop yields, and Table 2 presents 
the same in summarized form. 

Summarizing the data from these Morrow plots into two periods with the 
second period beginning in 1904 when the treatment began on the half-plots, 
some interesting comparisons may be made. In the first place we find in the 
continuous corn plot a marked decrease in the second period in the average 
yield of corn, amounting to one-third of the crop. In the two-year rotation 
there is a decrease in both corn and oats production, while the averages for the 
three-year system show an increase in corn yield and decreases in oats and 
clover. Unfortunately the numbers of crops included in these last averages are 
too small to warrant positive conclusions. 

The increase brought about by soil treatment stands out in all cases, show- 
ing the possibility not only of restoring but also of greatly improving the pro- 
ductive power of this land that has been so abused by continuous eropping 
without fertiization. 


The Davenport Plots 


Another set of plots on the University campus at Urbana, forming a more 
extensive series than the Morrow plots, but of more recent origin, are the Daven- 
port plots. Here each crop in the rotation is represented every year. These 
plots were laid out in 1895, but special soil treatment was not begun until 1901. 
They now comprize five series of ten plots each, and each series constitutes a 
“field’’ in a crop rotation system. 

From 1901 to 1911 three of the series were in a three-year rotation system 
of corn, oats, and clover, while the remaining two series rotated in corn and oats. 
In 1911 these two systems were combined into a five-series field, with a crop 
rotation of wheat, corn, oats, and clover, with alfalfa on a fifth field. The alfalfa 
occupies one series during a rotation of the other four crops, shifting to another 
series in the fifth year, thus completing the cycle of all series in twenty-five years. 

The soil treatment applied to these plots has been as follows: 

Legume cover crops were seeded in the corn at the last cultivation on Plots 
2, 4, 6, and 8, from 1902 to 1907, but the growth was small and the effect, if any, 
was to decrease the returns from the regular crops. Crop residues (R) have been 
returned to these same plots since 1907. These consist of stalks and straw, and 
all legumes except alfalfa hay and the seed of clover and soybeans. Beginning 
in 1918 a modification of the practice was made in that one cutting of the red 
clover crop is harvested as hay. In conjunction with these residues a catch crop 
of sweet clover grown with the wheat is plowed under. 

Manure (M) was applied preceding corn, at the rate of 2 tons per acre per 
year in 1905, 1906, and 1907; subsequently as many tons have been applied as 
there have been tons of air-dry produce harvested from the respective plots. 

Lime (L) was applied on Plots 4 to 10 at the rate per acre of 250 pounds 
of air-slaked lime in 1902, and 600 pounds of limestone in 1908. No further 
application was made until 1911, when the system of cropping was changed. 
Since that time applications of limestone have been made at the rate of one-half 
ton per acre per year. 

Phosphorus (P) was applied on Plots 6 to 9 at the rate of 25 pounds 
per acre per annum in 200 pounds of steamed bone meal; but beginning with 
1908 rock phosphate at the rate of 600 pounds per acre per annum was substi- 
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TaBLy 3.—URBANA FIELD, DAVENPORT PLOTS: Brown Sut Loam, Pratrim; Earty 
WIsconsIn GLACIATION 


Ten-Year Average Annual Yields—Bushels or (tons) per acre 


1911-1920 

Serial Soil 

plot treatment Corn Oats Wheat Clover | Soybeans} Alfalfa 

No. applied _ a4 5 crops | 5 crops 
55.6 50.5 26.0 (2.42) (1.47) (2.43) 
57,1 52.3 28.7 1.473 19.8 (2.46) 
66.3 61.9 28.2 (2.56) (1.62) (2.52) 
64.8 55.6 31.4 1.61! 20.3 (2,72) 
69.6 64.1 32.8 (2.90) (1.67) (3.03) 
TLS 69.8 43.0 2.291 23 5 (3.69) 
73.0 68.6 40.0 (8.52) (1.97) (3.76) 
70.9 72.5 40.7 1.79! 25.5 (3.77) 
70.2 72.0 39.2 (3.40) (2.20) (3.73) 
65.9 714 40.6 (3.31) (2.22) (3.77) 


_ JIn addition to the clover seed, a crop of hay was harvested one year on Plots 2, 4, 6, and &, 
yielding 2.38, 2.20, 2.54, and 2.39 tons, respectively. 


tuted for the bone meal on one-half of each of these plots. These applications 
continued until 1918 when adjustments were begun, first to make the rate of 
application of rock phosphate four times that of the bone meal, and finally to 
reduce the amounts of these materials to 200 pounds of rock phosphate and 50 
pounds of bone meal per acre per annum. The usual practice has been to apply 
and plow under at one time all phosphorus and potassium required for the 
rotation. 

Potassium (K=kalium) has been applied on Plots 8 and 9 in connection 
with the bone meal and rock phosphate, at the yearly rate of 42 pounds per 
acre, and mainly as potassium sulfate. 

On Plot 10 about five times as much manure and phosphorus are applied 
as on the other plots, but this ‘‘extra heavy’’ treatment was not begun until 
1906, only the usual lime, phosphorus, and potassium having been applied in 
previous years. The purpose in making these heavy applications is to try to 
determine the climatic possibilities in crop yields by removing the limitations 
of inadequate fertility. 

It will be observed that the applications described above provide for the 
two rather distinct systems of farming already described. The grain system, 
in which animal manure is not produced and where the organic matter is pro- 
vided by the direct return to the soil of all crop residues, is exemplified in Plots 
2, 4,6, and 8; and the /ive-stock system, in which farm manure is utilized for soil 
enrichment, is represented in Plots 8, 5, 7, and 9. 

Table 3 shows a summary of the results obtained on the Davenport plots 
beginning with the year 1911, when the present cropping system was introduced. 

When used in conjunction with phosphorus the crop residues and the 
manure appear about equally effective; but where phosphorus is not applied, 
the manure has been decidedly more effective, under the conditions of the ex- 
periment. It should be observed, however, in this connection, that the plowing 
under of clover is a very essential feature of the residues system, and that, as 
a matter of fact, there were five clover failures, when soybeans were substituted, 
during the ten years. Perhaps with a more reliable biennial legume than red 
clover, the results would have been more favorable for this system. 
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MANURE 
Lime 


PHOS 


Manure Manure, limestone, phosphorus 
Yield: 1.43 tons per acre Yield: 2.90 tons per acre 


Fig. 2—CLover ON THE DAVENPORT Pots In 1913 


By comparing Plots 2 and 8 with Plots 4 and 5, it is found that limestone 
has had a beneficial effect on all crops. What the financial profit amounts to 
depends obviously upon the market value of the crops and the cost of the lime- 
stone. 

Comparing Plots 4 and 5 with Plots 6 and 7, respectively, there is found 
in all cases an inerease in crop yield as a result of adding phosphorus. The 
effect on wheat is especially pronounced. Where limestone and phosphorus 
are applied in addition to the crop residues, an increase of 17 bushels of wheat, 
over the yield of the untreated land, has been obtained as a ten-year average. 

The effect of adding potassium to the treatment is of much interest. Plots 
8 and 9 are the same as Plots 6 and 7, respectively, except that potassium has 
been applied to the former. On the whole, no significant benefit is shown from 
the addition of potassium. 

No benefit appears as the result of the extra-heavy applications of manure 
and phosphorus on Plot 10. In fact the corn yields are noticeably less here 
than on the plots receiving the normal applications of these materials. 


The University South Farm 


On the University South Farm, at Urbana, several series of plots devoted 
primarily to variety testing and other crop-production experiments are so laid 
out as to show the effects of certain soil treatments that have been applied. 
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Several different systems of crop rotation are employed and the crops are so 
handled as to exemplify the two general systems of farming, grain and live- 
stock. 

The summarized results presented in Table 4 represent three different sys- 
tems of cropping. The first, designated as the Southwest rotation, is to be 
regarded as a good rotation for general practice, on this type of soil, under IIli- 
nois conditions. This is a four-field rotation of wheat, corn, oats, and clover. 
The second, or North-Central rotation, consisting of corn, corn, oats, and clover, 
represents a system very commonly practiced; and the third or South-Central 
rotation, consisting of corn, corn, corn, and soybeans, must be considered as a 
poor rotation from the standpoint of maintaining the productiveness of the land. 


TasLe 4.—URBANA FIELD, SOUTH FARM: Brown Sitr Loam, Prairie; Harty Wis- 
CONSIN GLACIATION 


Average Annual Yields—Bushels or (tons) per acre 


Southwest Rotation: Series 100, 200, 400!: Wheat, Corn, Oats, Clover? 


Soil Corn Oats’ Wheat? Clover Soybeans 
treatment 
applied® 9 crops 9 crops 8 crops 3 crops 7 crops 
RP oe etccnaseeedeetetes 62.3 51.9 41.0 1.05 17.35 
Ris daa bes saat eeaiees 51.9 46.5 26.9 1.38 16.25 
Mo dinaiinreg tase vias 59.7 50.2 29.1 (2.28) (1.25) 
MP vacarnd ee cuneate # ae 64.3 55.4 43.1 (2.86) (1.51) 
RUPS inetaveaiesadids 60.5 57.2 41.8 64 16.48 
Rieu: Sanrtauhaaiaa dasa 49.7 49.6 25.8 83 14.75 
Mirssidueieraioaeanins 55.5 54.1 27.8 (1.71) (1.28) 
MILP gis ceis atin eenteds 64.1 59.6 43.9 (1.77) (1.58) 


North-Central Rotation: Series 500, 600, 7001: Corn, Corn, Oats, Clover? 


Soil Corn Corn Oats Clover Soybeans 
treatment 1st year 2d year 
applied 9 erops 9 crops 9 crops 5 crops 4 crops 
RP veiisved tens nsine tee 56.7 51.1 56.1 54 16.9 
Reece Sareea ns aaislapecdunse 51.7 45.2 52.0 .50 16.0 
Mibe dna aieietiiang es arauese 54.9 46.7 52.1 (2.29) (1.60) 
MP ic osissadentianacds 56.5 53.4 56.9 (2.73) (1.74) 


South-Central Rotation: Series 500, 600, 700}: Corn, Corn, Corn, Soybeans 


Soil Corn Corn Corn Soybeans 
treatment 1st year 2d year 3d year 
applied 9 crops 9 crops 9 crops 9 crops 
51.9 44.0 41.3 20.0 
45.5 39.9 35.2 19.2 
50.1 42.1 33.5 (1.59) 
54.5 46.7 42.0 (1.66) 


1Results from Series 300 and 800 are omitted on account of variation in soil type. 
2Soybeans when clover fails. 

2Only seven crops with limestone. 

4Only one crop with limestone. 

5 Average of five crops. . : 

All phosphorus plots received 14 ton per acre of limestone in 1903. 
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TasiEe 5.—CompaRING PRODUCTION OF CORN IN THREE DiFreRENT RoTaTION SysTEMs 
Acrp YIELDS From Pots ON THE University SoutH Farm 


Twelve-Year Average (1908-1919)—Bushels per acre 


. Wheat-corn-| Corn-corn-oats- Corn-corn-corn-legume* 
Rotation oats-legume! legume? 
Treatment, Corn 1st Corn 2d Corn | ist Corn 2d Corn 3d Corn 
Organic manures............ 55.8 53.3 46.0 47.8 41.0 34.3 
Organie manures, phosphorus. 63.2 56.6 §2.3 53.2 45.3 41.6 


‘Clover 3 crops, and soybeans 7 crops. 
*Clover 5 crops, and soybeans 5 crops. 
*Soybeans 9 crops. 


On the whole, the ‘‘residues’’ have not returned yields quite so high as 
those produced by the manure treatment; but, as remarked above in the discus- 
sion of the Davenport plots, the residues system has probably been at a disad- 
vantage thru frequent clover failures. On the North-Central rotation, where 
conditions seem to have been more favorable for clover, there is very little dif 
ference between the effect of manure and of residues. 


Residues plowed under Residues and rock phosphate 
Yield: 35.2 bushels per acre Yield: 50.1 bushels per acre 


Fie. 3.—WaHeEatT ON THE UNIVERSITY SouTH Farm In 1911 
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In the rotation system in which limestone is being applied, no benefit of 
consequence to any of the crops except oats appears from the use of this material. 
The test, however, has hardly been of sufficient duration to warrant final con- 
clusions; and furthermore, the comparison may be somewhat impaired by a 
possible residual effect of the small application of limestone made in 1908 to all 
the phosphorus plots. 

The results obtained from the use of phosphorus are important because this 
element has been applied to these plots solely in the form of raw rock phosphate. 
The figures in almost every case show an increase in yield where the phosphorus 
has been applied, and in most cases this increase is very pronounced. The wheat 
is especially responsive to phosphorus. 

The records furnish some interesting comparisons of corn yields produced 
under different systems of cropping. Table 5 gives a general summary of the 
corn yields only, in which the results from the residues and manure treatments 
are averaged together as ‘‘organic manures.’’ The highest annual acre-yields 
are found where corn occurs but once in a rotation. Where corn is grown twice 
in succession, the annual aere-yields are less; and where corn occurs three times, 
there is a further reduction. Also, the first crop of corn within a rotation pro- 
duces more than the second, and the seeond crop yields more than the third. 
These are useful facts for consideration in connection with problems of generat 
farm management. 


Experiment Fields in Bureau County 


lt happens that there are two experiment fields located within the borders 
of Bureau county, one near La Moille and the other at Spring Valley. Both 
of these fields are on the brown silt loam of the early Wisconsin glaciation but 
the Spring Valley field represents a phase of the type that was formerly timbered. 


The La Moille Field 


The first experimental crops were grown on the La Moille field in 1910. Two 
cropping systems are being carried on. The main system is the standard rota- 
tion of wheat, corn, oats, and clover. In addition to this, a minor rotation of 
potatoes and alfalfa has been condueted on other plots in which potatoes occu- 
pied the land for two years and were followed by six years of alfalfa. This 
latter rotation was changed in 1921 to one consisting of corn, corn, wheat, and 
alsike clover. A diagram of the La Moille field, showing the arrangement of 
the plots, is presented as Fig. 4. 

Table 6 shows the treatment of plots and the summarized results for the 
years since full treatment has been under way. 

In considering these results it should be taken into account that this field 
is not altogether uniform. As a matter of fact some of the untreated, or check, 
plots are among those most favorably located, and this places upon many of the 
treated plots a handicap which will require time to overeome. The annual 
records, which are not given here in the summarized results, reveal the fact that 
progressive improvement is taking effect as a result of proper treatment. The 
inereases due to proper treatment are much more marked in the later than in 
the earlier years, thus indicating that the treated plots are becoming better or 
the eheck plots are becoming poorer, or, what is more probable, that both of 
these effects are taking place. 
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Fig. 4.-—DiackamM SHOWING ARRANGEMENT OF PLOTS ON THE LA MOILLE 
EXPERIMENT FIELD. 
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Taste 6.—LA MOILLE FIELD: Brown Sicr Loam, Pratrim; Lats Wisconsin GLACIATION 
Average Annual Yields—Bushels or (tons) per acre 


Matn Rotation 


Minor Rotation 


F Soil , Legumes 
a treat, Wheat| Corn | Oats Clover @ eropa Mayboana Larop Alfalfa | Potatoes 
e 
No. | applied |6 crops|8 crops|8 crops Hay Seed | Hay Seed 10 crops 8 crops 
LL Oncases 28.0 | 44.2 | 67.1 | (2.46) (2.20) (2.34) 103 2 
2 |M...... 37.9 |} 54.4 | 73.7 | (2.86) .... | (2.20) (2.80) 135 8 
3 \ML.. 39.4 | 52.7 | 72.6 | (2.90) .... | (2.18) (2.83) 130.0 
4 |MLP. 39.2 | 53.2 | 70 8 | (2 90) .... | (2.20) (2.69) 121.8 
_ 6 j0...... 36.2 | 39.9] 593 | ( 96) 1.06 16 2 
6 jR...... 38.2 | 48.4 | 72.0] ( .95)  .67 16.8 
7 |RL.....) 39.8 | 49.8 | 70.9 | (1.05) .78 16 6 
8 IRLP....1 41.0 | 51.0 | 73 4 | (1.04) 82 14.4 
9 |RLPK 40 9; 49 1 | 71.1 | (1 08) 89 tea tle 147 
10 (0....... 31.1 | 37.4 | 61 8 | (2.78) (1.96) 


62 Som Rerorr No. 20 [December, 


The data thus far obtained indicate that the addition of organic matter to 
the soil, whether in the form of animal manures or plant manures, has produced 
beneficial effects. Limestone on the whole seems to have produced no marked 
effect on this field. Phosphorus has as yet returned no profit when applied with 
manure and limestone, but when applied in the residue system gains in yield in 
all of the grain crops are shown. It is probable that as time goes on, and the 
nitrogen supply becomes built up thru the incorporation of organic matter, 
phosphorus will become a limiting element and greater profit will result from 
its use. The application of potassium has produced no significant results. 


The Spring Valley Field 


The Spring Valley field is located on the grounds of the Township High 
School. This land was formerly timbered. The surface is very rolling. In fact, 
the contour is so uneven as to render the plot comparisons very difficult in some 
cases. 

The field is laid out in two rotations, a major and a minor. The major crop 
rotation consists of wheat, corn, oats, and clover and occupies four series of 
plots with 12 plots in each series. The minor rotation, on the shorter series, 
consists of corn, corn (for silage), and oats (with sweet clover seeding) while 
alfalfa occupies the fourth series. Figure 5 shows the arrangement of these 
plots. 

Inasmuch as this field has been so recently established and so few results 
have been obtained since full treatment has been in effect, no attempt is made 
at this time to summarize the results. However, for the benefit of those who 
are interested in watching developments on these plots, the tabulated yields of 
all crops harvested up to 1921 are presented in Table 7. 
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Fie. 5.—D1acram SHOWING ARRANGEMENT OF PLOTS ON THE SPRING VALLEY 
EXPERIMENT FIELD 
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Taste 7.—SPRING VALLEY FIELD: Brown Siirt Loam, Formerty TImMBerEp} 
Earty Wisconsin GLACIATION 


Average Annual Yields—Bushels or (tons) per acre 


Plot | Soil treatment 19151 1916 1917 1918 1919 1920 
No. applied 

Corn Oats? Clover? | Wheat? Corn Oats 

100A? |LiaP osc ct eescae [eevee sax oe exe neces oad ese ded esoabadeaclecs daaead sliwaeas. eee 

OUD (nisi evewsleseaacaas die aeaes poe aletae reese Gl de eats aed: douse seGaelsuewase ans 
HOT |) Qusrensdoweuendd 84.8 35 9 (2.26) 53.2 41.6 55.3 
102 M oe dbciseataanes 27.8 32.5 (1.83) 46.0 42 4 51 6 
108 MT tessa areca ave teens’ 26.4 29.7 (2.36) 51 0 47 6 50.6 
104. |MLP........... 34.4 35.9 (2.40) 50.3 55.6 60.0 
405° NOke ce caanhueatdas 35.0 26.9 03 55.3 43.6 50.6 
106 ere rere ae 30.4 31.2 05 55.0 54 4 40 0 
LOZ IRE ps sscieag ecu 31.2 34 4 03 56 3 57.2 46.9 
108 =|RLP........... 30.2 38 1 .05 57.2 56.8 52.2 
109 |RLPK.......... 33.0 36.9 03 49.7 66.0 58.8 

110 Seats tu dsth ccdhsetant tate 35 0 35.9 (1.34) 45 2 30 8 48 1 
Wheat Corn Oats Clover Wheat Corn 

WOOAS WSOP. bic kucinseoreneew alee Sere ee edbewe vs Goaawesdgolieseenees lacewseass 

QOOB SE: Di PP ie ecsoc ecg. dea bpewaca tae ecaelllaugdotcne ea. [eae cu aca |S ws acer Soansif ca ac ddan ts ables Godson ese 
>|) a (| eo 19.0 25 8 56.2 (3.84) 33.5 38.2 
202. [Mavi ee ccc ian 8.2 13.8 44.1 (4,26) 32.5 54 0 
203 =|ML............ 6.3 10.4 39.1 (4.20) 32.7 53.8 
204 |MLP........... 15.5 17.8 49.7 (4.57) 84.3 55.0 
205 Di. < seaisd a tatasians de Sewce 15 8 14.6 40 9 (3.11)) .25 33.5 89.0 
206° [Riissciinnacese 15.5 19.8 39.7 |(3.37)| .42]| 30.8 47.4 
207 RE. once nae 21.2 30.0 47.8 |(3 55)| .67| 33.3 50 6 


2 
( 0 
: : 3 : : 
407 |RL............ 38.1 112 39.3 67.6 54.1 |(1 58)|1 95 
408 [RLP........... 32.5 15 41.8 64.0 45.9  |(1.68)/2 02 
409 |RLPK........., 38.8 15 39 0 76.8 48.8  |(1.47)|1 87 
410 10............-., 31.9 (2.33) 35.0 59.2 45.6 (2 39) 


1Lime only. *No manure. 

3In 1917 Plots A and B were added to each of the four series from 100 to 400 for the pur- 
pose of making a comparative phosphorus test. ‘The treatment for this test was not begun until 
1921. This treatment is as follows: on Plot A of each series, acid phosphate at the rate of 
200 pounds per acre per year; on Plot B, finely ground rock phosphate at the rate of 400 
pounds per acre per year; on both A and B, limestone at the rate of 500 pounds per acre per 
year, which is one-half of the usual rate. 
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An analysis of these yields shows that increasing gains for the better treat- 
ments are already being obtained, thus indicating that as time goes on the dif- 
ferences between the treated plots and the check plots will become more and 
more pronounced. 

While it is far too early to draw final conclusions it is of interest to note a 
few points which the experiments seem to indicate. The possibility of building 
up this land thru the use of legumes and erop residues in connection with the 
application of limestone is already becoming apparent. While it is doubtful 
whether the gains produced by phosphorus are sufficient as yet to represent 
actual financial profit, it is altogether probable that the results will become more 
favorable for phosphorus as time goes on. As to the effect of potassium on this 
soil, it is clear that in the system of farming practiced, this material has been 
applied at a financial loss. 


BLACK CLAY LOAM 


The Hartsburg experiment field, representing black clay loam of the middle 
Tllinoisan glaciation, is located in Logan county just east of Hartsburg. The 
work was begun here in 1913. There are five series of ten plots each. A crop 
rotation of wheat, corn, oats, and clover, with alfalfa on a fifth field, is practiced. 
The soil treatments are as indicated in Table 8. The table also summarizes the 
yields, by crops, for the period during which the plots have been under full 
treatment. 

Under the conditions of these experiments, residues alone have proved to be 
more effective than manure alone in the production of wheat, corn, and oats. 

Limestone used with manure has given such greatly inereased yields as to 
leave no doubt about the profitableness of its use. When applied with residues, 
however, there appears to be on the whole little advantage from the use of 
limestone. 


Taste 8.—HARTSBURG FIELD: Buackx Cray Loam, Prarm; Mippie ILinoisan 
GLACIATION 


Average Annual Yields—Bushels or (tons) per acre 


Serial Soil Wheat Corn Oats Clover |Soybeans] Alfalfa 
plot treatment 
No. applied __| 5 crops |__8 crops 7 crops} 4 crops 2 crops | 8 crops! 
1 Ore tact ascetics 22.6 43.4 45.4 (1.98) (1.29) (3.30) 
2 Mig Salad a Sa wteoe cisnsns 27.4 48.3 50.2 (2,41) (1.64) (3.61) 
3 Mii cvowiaccantsh G3 acaut 34,2 56.9 57.9 (2.51) (1.82) (3.83) 
4 MGB ie ciiies cecis accuse 38.2 56.0 57.3 (2.62) (1.92) |_ (4.04) 
5 Oe Saban eed dine 33.3 46.8 43.8 742 25.8 (3.19) 
6 Bes iie bine aaa nae ies 34.0 58.2 55.6 1.222 26.8 (8.60) 
7 Bibs esacciewses eases 32.0 63.7 54.9 1,322 28.4 (3,28) 
8 RGP 2 saddest 36.4 61.1 59.0 1.412 26.1 es 
9 REPK oi eeeceaanies 35.2 59.5 57.2 1.422 26.4 4.01) 
10 De see nscale gr iaiigiararaiietain 31.7 46,7 46.9 (2.14) {1.69) (8.02) 


1No residues except on last two crops. ; 
2TIn addition to the clover seed, hay was harvested on Plots 5, 6, 7, 8, and 9 amounting to 
56, 1.01, 1.11, 1.20, and 1.03 tons, respectively. 
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Phosphorus has given good returns on the wheat crop, but with the other 
crops its recommendation would be doubtful. In this connection attention 
should be called to the fact that chemical analysis of this black clay loam type 
generally shows a relatively high phosphorus content. The experience on this 
field seems to bear out what the analyses show. 

The addition of potassium has produced a depressing effect on the yields 
of all grain crops, and with the alfalfa the small gain eould scarcely be con- 
sidered significant. 


YELLOW-GRAY SILT LOAM 


Yellow-gray silt loam exhibits an important variation with respect to lime- 
stone content. In some areas, altho limestone may be altogether absent in the 
surface stratum it is found in abundance at a short distance beneath the sur- 
face. Accordingly, variations in response to soil treatment are exhibited by 
different experiment fields located on this type. In view of this discrepancy it 
is thought well to introduce here the records of two fields, that are representative 
of the type but which show a marked diversity in results, one in northern Illi- 
nois and one in the southern part of the state. 

The Antioch field is located on the late Wisconsin glaciation, in Lake 
county, close to the Wisconsin border. The field was started in 1902, with but 
a single series of ten plots, under a rotation of corn, corn, oats, and wheat; but 
beginning with 1911 the rotation has been wheat, corn, oats, and clover. It was 
started in order to learn as quickly as possible what effeet would be produced 
by the addition to this type of soil of nitrogen, phosphorus, and potassium, used 
singly and in combination. These elements were all applied in commercial form 
until 1911, after which the use of commercial nitrogen was discontinued and 
crop residues were substituted in its place. Nitrogen was supplied in the earlier 
years in 800 pounds per acre of dried blood. Phosphorus is applied in 200 
pounds of steamed bone meal, and potassium in 100 pounds of potassium sulfate. 
At the beginning, 470 pounds of slaked lime was applied; but since 1912 lime- 
stone has been applied at the rate of 1,000 pounds per acre per year. 


Tasts 9.—ANTIOCH FIELD: Ye.uiow-Gray Srv Loam, Timper Sort; Late Wisconsin 
GLACIATION 


Average Annual Yields—Bushels or (tons) per acre 


Serial Corn Oats Wheat Clover 
plot Soil treatment applied seed 
No. 8 crops 5 crops 4 crops 2 crops 

1 Oise wicaets.s eae e nas ese wee 23.9 32.3 15.8 .50 

2 Dieses arscsld Bis dudnds Soro ine ea avace guess 21.3 26.8 13.2 .80 

3 DR gsatatiidawdan wah vou seeed 21.3 29.9 20.6 .33 

4 MP vie gutta ani dua anita apa ee eSiekod aaa ee 30.7 43.6 36.7 1.08 

5 [See ier ee es eee 23.7 27.8 19.2 87 

6 LEP: 26 cairn diana a coanes 33.8 43.3 33.3 .57 

7 URK o3 ¢citneyetaccns eh sieves 24.3 26.9 20.8 .59 

_ 8 TP esas itn caida ceae nee Bes 25.1 38.2 30.9 1.26 
9 RPK 2 iti na ieee wires eee 38.3 42.6 28.0 .83 

10 RPK oss acdeaaon nine seat ae bae hae 38.4 44.7 30.2 .67 
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Manure, limestone, phosphorus Nothing applied 
Yield: 61 bushels per acre Yield: 15 bushels per acre 


Fic. 6.—-CorRn ON RALEIGH FIELD IN 1920 


Table 9 presents, in summarized form, the results from the Antioch field. 
Because of an abnormality in Plot 1, the results from this plot are not con- 
sidered. The data show that phosphorus is the one element standing out prom- 
inently as producing consistently beneficial results. Potassium applied in addi- 
tion to phosphorus has, on the whole, not produced profitable results. Also, the 
results are unfavorable for the application of limestone. Limestone, however, 
is abundant in the subsoil of this type in the region of this field. 

The Raleigh experiment field is located on the lower Illinoisan glaciation, 
in southern Illinois, in Saline county. This field is laid out into four series of 
ten plots each, under a rotation of wheat, corn, oats, and clover. The treat- 
ments, along with the summarized results, are given in Table 10. 

The outstanding feature of these results is the effect of limestone. Altho 
manure alone produces a substantial increase, especially in the corn crop, when 
limestone is added a remarkable increase is found in all crops. A most im- 
portant fact is that the organie matter can be effectively built up thru the use 
of crop residues, with the application of limestone, so that the crop yields are 
practically as high under this ‘‘grain system’’ of farming as where manure is 
used. 

Phospherus thus far has given only moderate returns in increased erop 
yields, but with an increasing quantity of organic matter and nitrogen it is 
probable that the phosphorus applications will show up more favorably on sub- 
sequent crops. As to the use of potassium, it is to be noted that aside from an 
increase of 5.4 bushels of corn in the residues system, the beneficial effect has not 
been sufficient to justify the use of this material. 


1921] Bureau County 67 


Tasiz 10.—RALEIGH FIELD: Yeutow-Gray Sitt Loam, Trmper Soir; Lower ILiinoisan 
GLACIATION 


Average Annual Yields—Bushels or (tons) per acre 


Serial Soil Corn Oats Wheat Clover Soybeans 
plot treatment 
No. applied 10 crops | 10 crops 6 crops 4 crops 4 crops 
ere 17.3 10.4 5.8 ( .26) ( 65) 
2 Me cies ota) cee cate 29.7 13.0 7.7 ( Ps ( .81) 
3 ME coke ceaeraeeee 40.9 20.0 21.0 (1.08 (1.08) 
4 MP Y escce bce eet ad 41.2 20.3 21.5 (1.32) (1.24) 
5 Olin Sig acataeerind 17.3 | 10.3 7.0 ( .00) 012 2.3 
6 Wiigincstschojaletoct slew vgwis 20.1 12.8 8.4 ¢ .00 O17 3.0 
7 Riis tego ycene bein 34.9 21.5 18.8 (1.60)! .10? 5.8 
8 RLP is cvass cas ene 36.5 22.7 21.2 (1.61)! .09? 6.8 
9 REPK sii tiene ecient 41.9 23.6 22.4 (1.79)! —.12? 6.0 
10 Oia cth eccciaes tented 19.6 11.6 6.5 (1.06) ( .57) 


1One crop only (1920). 
tAverage of two crops. 


In accounting for the diserepaney in the response to limestone on these 
two fields, the fact is to be considered that the Antioch field is located on the 
late Wisconsin glaciation, where the subsoil contains large quantities of lime- 
stone; while the Raleigh field represents the lower IIlinoisan glaciation, the soil 
of which is very acid to a great depth. 

In view of these variations, a general recommendation for a complete treat- 
ment for soil of this type, that will apply to all localities, cannot be given out 
until more information is acquired. 

Fortunately, however, each farmer can determine for himself the need of 
limestone for his land by applying the simple tests for the presence of carbonates 
and soil acidity, as explained under the discussion of limestone on page 43 of 
the Appendix. 

Phosphorus, which has paid well on the Antioch field, and has given doubt- 
ful returns thus far at Raleigh, has varied considerably im its effect when used 
on other fields located on this same type of soil. In this situation, therefore, 
the present suggestion would be that each farmer might well try out phosphorus 
on his own land, on a limited scale, and be guided by the outcome of his experi- 
ence. The low phosphorus content of the surface stratum of this soil is an indi- 
cation that in a system of permanent agriculture the time is not far off when 
phosphorus will become a limiting element to crop production, and the wise 
farmer will watch carefully the indications and be ready to make timely pro- 
vision for this need. 


YELLOW SILT LOAM 


A soil fertility experiment field on yellow silt loam is located at Elizabeth- 
town, in the southern end of the state, but this field has not been in operation long 
enough to furnish results that can be used. 
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Fie. 7-WHEaT IN Pot-CutTURE EXPERIMENT WITH YELLOW Sitt Loam or Worn Hiii Lanp 
The need of nitrogen (N) on this type of soil is clearly demonstrated. 


TaBLe 11.—Crop Yreups in Por-Cutrure Exrerment wita YeLtow Sizt Loam or WorN 
Hitt Lanp 


Grams per pot 


x Soil treatment applied Wheat Oats 
Dy} NOMG hc side ieee lee ek axed quae id Rebate deities wtedniton doe 3 5 

2} DimestOne’s 6/6. vases soo atemratadan eda he elonus Lukes we ass 4 4 

3 | Limestone, nitrogen... 00.0... eee eens 26 45 

4 | Limestone, phosphorus.............. ccc cece cece eee tees en ees 3 6 

5 | Limestone, potassium... 0.00... eee eee 3 5 

6 | Limestone, nitrogen, phosphorus. .................00+ secre eres 34 38 

7 | Limestone, nitrogen, potassium..........02.0--..-. 0200 e ee eee 33 46 

8 | Limestone, phosphorus, potassium................... eee cece eee 2 5 

9 | Limestone, nitrogen, phosphorus, potassium 34 33 

10: | None. ico sasig cate gee saben eed mace saat wk oe ae wee Mie nem ag 3 5 
Average yield with nitrogen............. 02.066 c eee e cece eee eens 32 42 
Average yield without nitrogen. .........0...0 2... c cece ee eee eee ee enue 3 5 
Average gain for nitrogen. ... 00... eee tence een eenes 29 37 


However, some experiments in pot culture have been conducted with soil 
of this type, the results of which furnish useful data in indicating the proper 
management of this kind of soil. 

In one experiment a large quantity of typical worn hill soil was collected 
from two different places. Each lot of soil was thoroly mixed and put into ten 
four-gallon jars. Wheat was planted in one series and oats in the other. Ground 
limestone was added to all the jars except the first and last in each set, those 
two being retained as control, or check pots. The elements nitrogen, phosphorus, 
and potassium were added singly and in combination, as shown in Table 11. 

As an average, the yield produced where nitrogen was applied, was about. 
eight times as large as that secured without the addition of nitrogen. 

But there is no need whatever to purchase nitrogen, for the air contains an 
inexhaustible supply of it which, under suitable conditions, the farmer can draw 
upon, not only without cost, but with profit in the getting. Clover, alfalfa, 
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Fug. 8.— WHEAT IN Pot-CULTURE EXPERIMENT WITH YELLOW S1uT LOAM oF WoRN Hiti LAND 


In the pots at the right, nitrogen is applied in commercial form. In the pots at the left, 
nitrogen is seeured from the air thru the growing of legumes. 


Taste 12.—Cropr Yienups 1n Pot-Cutture EXPERIMENT wiTH YELLOw Sitt Loam or WoRN 
Hitt Lanp anp Nirrogen-Frixine GREEN Manure Crops 


Grams per pot 


Pot . * 1903 1904 | 1905 1906 | 1907 
No. mall dreatment applied Wheat | Wheat | Wheat | Wheat | Oats 
T | NODC ncdecismeveniidie Savana ste nheiesed esau 5 4 4 4 6 
2 | Limestone, legume........... PA Mahassuaeeraeees 10 17 26 19 37 
11 | Limestone, legume, phosphorus............... 14 19 20 18 27 
12 | Limestone, legume, phosphorus, potassium. .... 16 20 21 19 30 
3 | Limestone, nitrogen. ............0-..0 eee eee 17 14 15 9 28 
6 | Limestone, nitrogen, phosphorus.............. 26 20 18 18 30 
9 | Limestone, nitrogen, phosphorus, potassium....) 31 34 21 20 26 
8 | Limestone, phosphorus, potassium............. 3 3 5 3 7 


sweet clover, cowpeas, and soybeans are worth raising not only because of their 
value as crops but because of their power, when properly inoculated with 
nitrogen-fixing bacteria, to secure nitrogen from the atmosphere. 

In order to secure further information concerning the best practice in 
building up the nitrogen content, another experiment with pot cultures was 
conducted for several years with the same kind of worn hill soil as that used for 
wheat in the former experiment. The results are reported in Table 12. 


To three pots (Nos. 3, 6, and 9) nitrogen was applied, in commercial form, 
at an expense amounting to more than the total value of the crops produced. 
In three other pots (Nos, 2, 11, and 12) a crop of cowpeas was grown during 
the late summer and fall and turned under before the wheat or oats were planted. 
Pots 1 and 8 served for important comparisons. After the second cover crop 
of cowpeas had been turned under, the yield from Pot 2 exceeded that from 
Pot 8; and in the subsequent years the green manure from legumes produced, 
as an average, somewhat better results than the commercial nitrogen. This ex- 
periment confirms the previous one in showing the very great need for nitrogen 
for the improvement of this type of soil—and it also shows that nitrogen need 
not be purchased but that it can be obtained from the air by growing legume 
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erops and plowing them under as green manure. Of cuurse the soil can be 
very markedly improved by feeding the legume crops to live stock and return- 
ing the resulting farm manure to the land, if legumes are grown frequently 
enough and if the farm manure produced is sufficiently abundant and is saved 
and applied with care. 

Tt. may not be advisable in all cases to enrich this type of soil in phosphorus, 
for with erosion, which is sure to occur to some extent, the phosphorus supply 
will be renewed from the subsoil. 

Probably the best legumes for this type of soil are sweet clover and alfalfa. 
On soil deficient in organic matter, sweet clover grows better than almost any 
other legume, and the fact that it is a very deep-rooting plant makes it of value 
in inereasing the organic matter and in preventing washing. Worthless slopes, 
where the land has been ruined by washing, may be made profitable as pasture 
by growing sweet clover. The blue grass of pastures may well be supplemented 
by sweet clover and alfalfa, and a larger growth obtained, because the legumes 
provide the necessary nitrogen for the blue grass. 

To get alfalfa started well requires the liberal use of limestone, thoro inocu- 
lation with nitrogen-fixing bacteria, and a moderate application of farm manure. 
Tf manure is not available, it is well to apply about 500 pounds per acre of acid 
phosphate or steamed bone meal, mix it with the soil, by disking if possible, and 
then plow it under. The limestone (about 5 tons) should be applied after 
plowing and should be mixed with the surface soil in the preparation of the 
seed bed. ‘The special purpose of this treatment is to give the alfalfa a quick 
start in order that it may grow rapidly and thus protect the soil from washing. 


DUNE SAND 


In 1918 the University came into possession of a tract of dune sand on 
terrace, in Henderson county, near the Mississippi river, upon which an ex- 
periment field was laid out to determine the needs of these sand soils. This 
field is divided into six series of plots. Corn, soybeans, wheat, sweet clover, and 
rye, with a catch crop of sweet clover seeded in the rye on the residues plots, 
are grown in rotation on five series, while the sixth series is devoted to alfalfa. 
‘When sweet clover seeded in the wheat fails, cowpeas are substituted. 

No eatch of alfalfa or of sweet clover was obtained till the alfalfa drill was 
used in seeding. This covers the seed about one-half inch deep. 

Table 13 indicates the kinds of treatment applied, the amounts of the ma- 
terials used being in accord with the standard practice, as explained on page 52. 

The data make apparent the remarkably beneficial action of limestone on 
this sand soil. Where limestone has been used in conjunction with crop residues, 
the yield of corn has been doubled. The limestone has also produced a fair crop 
of rye and excellent crops of sweet clover and alfalfa. 

This land appears to be quite indifferent to phosphorus treatment. The 
analysis shows, however, that the stock of phosphorus in this type of soil is not 
large, and it may develop as time goes on and the supply diminishes along with 
the production of good-sized crops, that the application of this element will 
become profitable. 
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Manure Manure and limestone 
Yield: Nothing Yield: 4.43 tons per acre 


Fic. 9.——ALFALFA ON OQUAWKA FYELD IN 1918 


Altho the results show an increase of 3.4 bushels of corn from the use of 
potassium salts, with ordinary prices this would not be a profitable treatment. 
The .64 bushel gain in sweet-clover seed is the average of two crops only, and 
this is insufficient data upon which to base conclusions. The other crops all 
show negative results from the potassium application. 

Experience thus far shows rye to be better adapted to this land than wheat, 
and both alfalfa and sweet clover thrive better than soybeans. With these two 


Taste 13.—OQUAWKA FIELD: Dune Sanp, Terrace 
Average Annual Yields—Bushels or (tons) per acre 


Serial Soil Soy- Sweet 
plot treatment Corn | beans! | Wheat clover Rye | Alfalfa 
No. applied 6 crops | 5 crops | 6 crops 4 crops 4 crops | 3 crops 
1 O oss 14.3 ( .89) 6.4 0 12.1 ( .11) 
2 M.. 18.9 (1.01) 8.1 0 13.3 .13) 
3 ML.. 23.4 (1.27) 9.7 (1.20) 20.1 (1.88) 
4 MLP 22.2 (1.20) 10.1 (1.26) 19.5 (2.03) 

2 crops 2 crops 

5 Oe e ise winders 14.4 3.5 74 ( 0) 0 3.7 ( .14) 
6 |; See are eee ee 16.2 3.5 8.1 ( 0) 0 14.1 (_.12) 
7. Rl ied anrtagunas 29.3 6.6 9.1 (1.47) 2.58 23.2 (2.05) 
8 BGP vpesaeeds eee 29.3 6.4 10.4 (1.39) 2.20 24.2 (1.90) 
9 RRLPK i csssacccnen. 32.7 6.0 9.4 (1.53) 2.84 23.7 (1.86) 
10 Ontelane ie eiades 11.4 ( .60) 6.4 (0) 10.6 ( .06) 


1Jn 1918 sweet clover was killed by being cut for hay. Soybeans were seeded on these plots 
and the following yields obtained: .86, 1.10, 1.93, and 2.00 tons of hay per acre on Plots 1 to 4; 
penne ae 15.8, and 16.6 bushels of seed per acre on Plots 5 to 9; and .62 ton of hay per acre 
on Plot 10. 
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legume crops thriving so well under this simple treatment, we have promise 
of tremendous possibilities for the profitable culture of this land, which hitherto 
has been considered as practically worthless, 


Deep Peat 

As representing the deep peat type of soil, the results are introduced from 
an experiment field conducted at Manito in Mason county during the years 
1902 to 1905 inclusive. 

There were ten plots receiving the treatments indicated in Table 14. 

The results of the four years’ tests, as given in Table 14, are in complete 
harmony with the information furnished by the chemical composition of peat 
soil. Where potassium was applied, the yield was from three to four times as 
large as where nothing was applied. Where approximately equal money values 
of kainit and potassium chlorid were applied, slightly greater yields were ob- 
tained with the potassium chlorid, which, however, supplied about one-third 
more potassium than the kainit. On the other hand, either material furnished 
more potassium than was required by the crops produced. 

The use of 700 pounds of sodium chlorid (common salt) produced no 
appreciable increase over the best untreated plots, indicating that where potas- 
sium is itself actually deficient, salts of other elements eannot take its place. 

Applications of 2 tons per aere of ground limestone produced no increase 
in the corn crops, either when applied alone or in combination with kainit, 
either the first year or the second. 

Reducing the application of kainit from 600 to 300 pounds for each two- 
year period reduced the yield of corn from 164.5 to 125.9 bushels. The two 
applications of 300 pounds of kainit (Plot 9) furnished 60 pounds of potassium 
for the four years, an amount sufficient for 84 bushels of corn (grain and stalks). 
Attention is called to the fact that this is practically the difference between the 
yield of Plot 9 (125.9 bushels) and the yield obtained from Plot 2 (42.9 bushels), 
the poorest untreated plot. 


Taste 14.—MANITO FIELD: Deep Prat 
Corn Yields—Bushels 


Plot Soil treatment Corn | Corn Soil treatment Corn | Corn | Four 
No. for 1902 1902 | 1903 for 1904 1904 | 1905 | crops 
I NODG§ o6 cee aaliea wares 10.9] 8.1 NOG. sissies eases 17.0 | 12.0 | 48.0 
2 NOME 5 c:203 2 007 caadassidus 10.4 | 10.4 Limestone, 4000 Ibs....| 12.0 | 10.1 42 9 
3 | Kainit, 600Ibs........ 30.4 | 32.4 | | etree 49.6 | 47.3 | 159.7 

4 Kainit, 600 Ibs. . .0} 80.3 | 33.3 { Kainit, 1200 Ibs..... 
ray bone, 350 Ib. t \ Steamed bone, 395 Ibs, { 58.5 | 47.6 | 164.7 

5 Potassium chlorid, Potassium chlorid, 

200 Ibs............. 31.2 | 33.9 400 Ibs............. 48.5 | 52.7 | 166.3 


6 Sodium chlorid, 700 Ibs.} 11.1 | 18.1 NOHO. tines 24.0 | 22.1 | 70.3 
7 Sodium chlorid, 700 lbs,| 13.3 | 14.5 Kainit, 1200 Ibs....... 44.5} 47.3 )...... 
8 
9 


Kainit, 600 Ibs........ 36.8 | 37.7 Kainit, 600 Ibs........ 44.0 | 46.0 | 164.5 
Kainit, 300 Ibs........ 26.4 | 25.1 Kainit, 300 Ibs........ 41.5 | 32.9 | 125.9 


10 NONC os i ccendsveacass 14.93 14.9 | None... ..... cece eee 26.0] 13.6 | 69.4 


1Estimated from 1903; no yield was taken in 1902 because of a misunderstanding. 


Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed 
to making its information accessible to all of its customers and 
employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 
or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, 
you may also wish to contact our State or local office. You can locate 
the correct office and phone number at http://offices.sc.egov.usda.gov/ 
locator/app. 

The USDA Target Center can convert USDA information and 
documents into alternative formats, including Braille, large print, video 
description, diskette, and audiotape. For more information, visit the 
TARGET Center’s Web site (http:/Avww.targetcenter.dm.usda.gov/) or 
call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination 
against its customers, employees, and applicants for employment on 
the basis of race, color, national origin, age, disability, sex, gender 
identity, religion, reprisal, and where applicable, political beliefs, 
marital status, familial or parental status, sexual orientation, whether 
all or part of an individual’s income is derived from any public 
assistance program, or protected genetic information. The Department 
prohibits discrimination in employment or in any program or activity 
conducted or funded by the Department. (Not all prohibited bases 
apply to all programs and/or employment activities. ) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your 
agency’s EEO Counselor (http://directives.sc.egov.usda.gov/33081. 
wba) within 45 days of the date of the alleged discriminatory act, 
event, or personnel action. Additional information can be found online 
at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, 
complete the USDA Program Discrimination Complaint Form, found 
online at http://www.ascr.usda.gov/complaint_filing_cust.html or at 
any USDA office, or call (866) 632-9992 to request the form. You 
may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to 


U.S. Department of Agriculture; Director, Office of Adjudication; 1400 
Independence Avenue, S.W.; Washington, D.C. 20250-9419; by fax to 
(202) 690-7442; or by email to program.intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and 
you wish to file either an EEO or program complaint, please contact 
USDA through the Federal Relay Service at (800) 877-8339 or (800) 
845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, 
please see the contact information above. If you require alternative 
means of communication for program information (e.g., Braille, large 
print, audiotape, etc.), please contact USDA’s TARGET Center at 
(202) 720-2600 (voice and TDD). 
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